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ABSTRACT
The t h e s i s  d e s c r i b e s  a  s tu d y  o f  i n f a n t  s o c i a l  d e ve lopm en t 
c a r r i e d  o u t  on c a p t i v e  common m arm osets  ( C a l l i t h r i x  j a c c h u s )  o v e r  t h e  
f i r s t  f i v e  months o f  l i f e  w h i l e  m a in ta in e d  i n  f a m i ly  g ro u p s .
From o b s e r v a t i o n s  o f  n in e  i n f a n t s  from 2 t o  22 weeks o f  ag e ,  
a d e t a i l e d  q u a n t i t a t i v e  a c c o u n t  o f  th e  r e l a t i o n s h i p s  b e tw een  i n f a n t s  
and  t h e i r  c a r e g i v e r s  ( o t h e r  f a m i ly  members) h a s  been  p ro d u c e d .  The 
amount o f  t im e  i n f a n t s  spend  i n  d i f f e r e n t  a c t i v i t i e s  w i th  d i f f e r e n t  
c a r e g i v e r s  v a r i e s  w i th  t h e  age  o f  t h e  i n f a n t  and w i t h  w h ich  c a r e g i v e r  
i s  c o n c e rn e d  as  i n f a n t s  d e v e lo p  q u a n t i t a t i v e l y  and q u a l i t a t i v e l y  
d i f f e r e n t  r e l a t i o n s h i p s  w i th  e a c h  ty p e  o f  c a r e g i v e r .  I n d e p e n d e n c e  o f  
i n f a n t s  from  c a r e g i v e r s  i s  p ro m o ted  p r i m a r i l y  by t h e  c a r e g i v e r s ,  i n f a n t s  
a p p e a r in g  t o  s e e k  more c a r e  t h a n  c a r e g i v e r s  a r e  p r e p a r e d  t o  g i v e .  
C a r e g iv e r s  do n o t  com pensa te  f o r  d i f f e r e n c e s  i n  e a ch  o th e r s *  c a r e g i v i n g  
b e h a v io u r ,  n o r  do t h e y  compete f o r  a c c e s s  t o  i n f a n t s .
From t h e  r e s u l t s  o f  t h e s e  o b s e r v a t i o n s ,  t h e  d i s t r i b u t i o n  o f  
i n f a n t s '  t im e  and a c t i v i t i e s  among f a m i ly  members i s  s u g g e s t e d  t o  r e s u l t  
from th e  i n t e r a c t i o n  o f  two f a c t o r s :  t h e  te n d e n c y  o f  an i n f a n t  a t  a 
g iv e n  age t o  s e e k  a c e r t a i n  l e v e l  o f  c a r e ,  and  th e  t e n d e n c i e s  o f  f a m i ly  
members t o  o f f e r  a c e r t a i n  l e v e l  o f  c a r e .  T h is  c a r e g i v i n g / c a r e - s e e k i n g  
h y p o t h e s i s  g e n e r a t e s  s e v e r a l  p r e d i c t i o n s  w hich  have  been  t e s t e d  by 
e x p e r i m e n t a l l y  m a n ip u la t in g  t h e  b e h a v io u r  o f  p a r t i c u l a r  c a r e g i v e r s  
u s in g  a n e u r o l e p t i c  d ru g  to  r e d u c e  c a r e  o f f e r e d  t o  and s o c i a l  
i n t e r a c t i o n s  w i th  i n f a n t s .
O b s e r v a t io n s  o f  t h e  e x p e r im e n ta l  se co n d  group  o f  e i g h t  i n f a n t s  
have  b o rn e  o u t  s e v e r a l  o f  t h e  p r e d i c t i o n s  from th e  h y p o t h e s i s :  I n f a n t s  
whose c a r e g i v e r s  a r e  d rugged  sp e n d  l e s s  t im e  i n  non -  c a r e - s e e k i n g  
a c t i v i t i e s  and t h e r e  a r e  some i n c r e a s e s  i n  c a r e - s e e k i n g  b e h a v io u r .
I n f a n t s  c o n t in u e  t o  s e e k  c a r e  from c a r e g i v e r s  i n  o r d e r  o f  p r e f e r e n c e ,  
and no c o m p e n sa t io n  among c a r e g i v e r s  i s  found .
R e s u l t s  from t h e  se co n d  group  o f  i n f a n t s  p r o v id e  s u p p o r t  f o r  
the  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  b u t  a l s o  i n d i c a t e  o t h e r  f a c t o r s  
which need  t o  be t a k e n  i n t o  a c c o u n t .
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i n f a n t .
4 .4 6  T o t a l  f r e q u e n c y  o f  a g g r e s s i v e  a c t s  by c a r e g i v e r s  t o  e a c h  : 1 9 5  
i n f a n t .
4 .4 7  T o t a l  t im e  e a c h  i n f a n t  sp e n d s  b e in g  c a r r i e d  by c a r e g i v e r s .  196
4 .4 8  Model o f  i n f a n t  s o c i a l  d e v e lo p m en t .  I .  More c a r e  s o u g h t  2 0 5
t h a n  g iv e n .
4 .4 9  Model o f  i n f a n t  s o c i a l  d e v e lo p m en t .  I I .  More c a r e  g iv e n  2 0 6
th a n  s o u g h t .
4 .5 0  Model o f  i n f a n t  s o c i a l  d e v e lo p m en t .  I I I .  Much more c a r e  2 0 7
g iv e n  t h a n  s o u g h t .
5 ,1 C hem ical s t r u c t u r e o f f l u p e n t h i x o l . 2 3 0
5 .2 C hem ical s t r u c t u r e o f c h lo r m e t h i a z o l e  e d i s y l a t e . 2 3 0
5 .3 C hem ical s t r u c t u r e o f f l u s p i r i l e n e . 231
5 .4 C hem ical s t r u c t u r e o f f lu p h e n a z i n e  e n a n t h a t e . 2 3 4
5 .5 C hem ical s t r u c t u r e o f f l u p h e n a z i n e  d e c a n o a te . 2 3 4
5 .6 C hem ical s t r u c t u r e o f c h lo rp ro m a z in e  h y d r o c h l o r i d e . 2 3 7
5 .7 C hem ical s t r u c t u r e o f a) am phetam ine, and b) n o r a d r e n a l i n . 2 3 7
5 .8 P r e l i m i n a r y  d ru g s  t e s t ; s c h e d u l e . 2 4 3
5 .9 D e p ix o l  d ru g  t e s t s r e s u l t s . 2 5 2
5 .1 0 ' L a r g a c t i l  d rug  t e s t  r e s u l t s . 2 5 2
5 .1 1 F l u s p i r i l e n e  d rug t e s t  r e s u l t s . 2 5 3
5 .1 2 C h lo r r a e th ia z o le  e d i s y l a t e  d ru g  t e s t  r e s u l t s . 2 5 3
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5 .1 3  Amphetamine d ru g  t e s t  r e s u l t s .  2 5 4
5 .1 4  M oditen  e n a n th a t e  d ru g  t e s t  r e s u l t s .  2 5 4
5 .1 5  M odecate d ru g  t e s t ,  0 .1 8  rag/kg, r e s u l t s .  2 5 5
5 .1 6  M odecate d ru g  t e s t s ,  0 .2 5  m g/kg, r e s u l t s .  2 5 5
6 .1  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  w i t h  f a t h e r s  i n  2 6 3  
P a r t s  I and I I .
6 .2  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  on f a t h e r s  i n  P a r t s  2 6 4  
I and I I .
6 . 3  Mean number o f  t im e s  f a t h e r s  p i c k  up i n f a n t s  i n  P a r t s  I  2 6 6  
and I I .
6 .4  Mean p e r c e n ta g e  o f  t im e  f a t h e r s  groom i n f a n t s  i n  P a r t s  I 267  
and I I .
6 .5  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  i n  c o n t a c t  w i th  2 6 8  
f a t h e r s  i n  P a r t s  I and I I .
6 . 6  Mean number o f  t im e s  f a t h e r s  i g n o r e  i n f a n t s  i n  P a r t s  I and 2 6 9  
I I .
6 . 7  Mean f re q u e n c y  o f  a g g r e s s io n  by f a t h e r s  to w a rd s  i n f a n t s  2 7 0  
i n  P a r t s  I  and I I .
6 . 8  Mean r e j e c t i o n  f r e q u e n c i e s  by f a t h e r s  o f  i n f a n t s  i n  P a r t s  2 7 1  
I and I I .
6 .9  Mean f r e q u e n c ie s  o f  a p p ro a c h in g  and l e a v i n g  by f a t h e r s  t o  2 7 2  
and from i n f a n t s  i n  P a r t s  I and I I .
6 .1 0  Mean p e r c e n ta g e  o f  time i n f a n t s  sp en d  w i th  s i b l i n g s  i n  2 7 5  
P a rts  I and I I .
6 .1 1  Mean p e r c e n t a g e  o f  t im e  i n f a n t s  sp e n d  p l a y i n g  w i th  s i b l i n g s  2 7 6  
i n  P a r t s  I and I I .
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6 .1 2  Mean p r o p o r t i o n  o f  t im e  i n f a n t s  sp e n d  w i th  s i b l i n g s  t h a t  2 7 7
i s  d e v o te d  t o  p l a y  in  P a r t s  I and I I .
6 .1 3  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  i n  c o n t a c t  w i th  2 7 8  
s i b l i n g s  i n  P a r t s  I and I I .
6 .1 4  Mean p e r c e n ta g e  o f  t im e  s i b l i n g s  sp e n d  groom ing i n f a n t s  2 7 9  
i n  P a r t s  I and I I .
6 .1 5  Mean f re q u e n c y  o f  a g g r e s s io n  by s i b l i n g s  to w a rd s  i n f a n t s  2 8 0  
in  P a r t s  I and I I .
6 .1 6  Mean number o f  t im e s  s i b l i n g s  i g n o r e  i n f a n t s  i n  P a r t s  2 8 2  
I  and I I .
6 .1 7  Mean f re q u e n c y  o f  a p p ro a c h e s  by s i b l i n g s  t o  i n f a n t s  i n  2 8 3
P a r t s  I and I I .
6 .1 8  Mean f re q u e n c y  o f  l e a v i n g s  by s i b l i n g s  from i n f a n t s  i n  2 8 4
P a r t s  I and I I .
6 .1 9  Mean t o t a l  p e r c e n ta g e  o f  t im e  s p e n t  p l a y i n g  by i n f a n t s  i n  2 8 6
P a r t s  I and I I .
6 .2 0  Mean p e r c e n ta g e  o f  t im e  s p e n t  o f f  by i n f a n t s  i n  P a r t s  I 2 8 8
and I I .
6 .2 1  Mean t o t a l  f r e q u e n c y  o f  a p p ro a c h e s  by i n f a n t s  t o  c a r e g i v e r s  2 6 9  
i n  P a r t s  I and I I ,
6 .2 2  Mean t o t a l  f r e q u e n c y  o f  l e a v i n g s  by i n f a n t s  from c a r e g i v e r s  2 9 0  
i n  P a r t s  I and I I .
6 .2 3  Mean t o t a l  %AP.I -  %LV.I f o r  i n f a n t s  i n  P a r t s  I and I I .  2 9 1
6 .2 4  Mean p e r c e n ta g e  o f  t im e  s p e n t  h u d d l in g  by i n f a n t s  in  2 9 2
P a r t s  I and I I .
6 .2 5  Mean t o t a l  p e r c e n ta g e  o f  tim e s p e n t  i n  c o n t a c t  w i th  2 9 4
c a r e g i v e r s  by i n f a n t s  i n  P a r t s  I and I I .
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6 .2 6  Mean t o t a l  p e r c e n t a g e  o f  t im e  i n f a n t s  sp en d  groom ing  2 9 5  
c a r e g i v e r s  i n  P a r t s  I and I I .
6 .2 7  Mean t o t a l  f r e q u e n c y  o f  a t t e m p t s  t o  g e t  on c a r e g i v e r s  by 2 9 6
i n f a n t s  i n  P a r t s  I and  I I .
6 .2 8  Mean t o t a l  f r e q u e n c y  o f  t a n t r u m s  by i n f a n t s  i n  P a r t s  I 2 9 7
and I I .
6 .2 9  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  groom f a t h e r s  i n  P a r t s  3 0 0
I and I I .
6 .3 0  Mean p e r c e n ta g e  o f  t im e  i n f a n t s  groom s i b l i n g s  i n  P a r t s  3 0 1
I and I I .
6 .3 1  Mean f re q u e n c y  o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  f a t h e r s  3 0 2  
i n  P a r t s  I and  I I .
6 .3 2  Mean f r e q u e n c y  o f  approaches t o  f a th e r s  by i n f a n t s  i n  3 0 3
P a r t s  I  and I I .
6 .3 3  Mean f r e q u e n c y  o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  3 0 4
s i b l i n g s  i n  P a r t s  I and I I .
6 .3 4  Mean f r e q u e n c y  o f  a p p ro a c h e s  t o  s i b l i n g s  by i n f a n t s  3 0 5
i n  P a r t s  I and I I .
6 .3 5  Mean number o f  a t t e m p t s  t o  g e t  on t o  d i f f e r e n t  c a r e g i v e r s  3 0 7
by Part I I  i n f a n t s .
6 .3 6  Mean p e r c e n ta g e  t im e  groom ing d i f f e r e n t  c a r e g i v e r s  by 3 0 8
P a r t  I I  i n f a n t s .
6 .3 7  Mean frequency o f  a p p ro a c h e s  made t o  d i f f e r e n t  c a r e g i v e r s  3 0 9
by P a r t  I I  i n f a n t s .
5 .3 8  Mean frequency o f  l e a v i n g s  made from d i f f e r e n t  c a r e g i v e r s  3 1 0
by P a r t  I I  i n f a n t s .
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6 .3 9  Mean t im e s p e n t  w i th  i n f a n t  by d i f f e r e n t  c a r e g i v e r s  a t  3 1 9
d i f f e r e n t  ages  i n  P a r t s  I and I I .
6 .4 0  Mean t im e  s p e n t  c a r r y i n g  i n f a n t s  by d i f f e r e n t  c a r e g i v e r s  3 2 0
a t  d i f f e r e n t  ages  i n  P a r t s  I and I I .
6 .4 1  Mean t im e  s p e n t  i n  c o n t a c t  w i th  i n f a n t s  by d i f f e r e n t  321
c a r e g i v e r s  a t  d i f f e r e n t  ages  i n  P a r t s  I  and I I .
6 .4 2  Mean t im e  s p e n t  groom ing i n f a n t s  by d i f f e r e n t  c a r e g i v e r s  3 2 2
a t  d i f f e r e n t  ages  i n  P a r t s  I  and I I .
6 .4 3  Mean f re q u e n c y  o f  a p p ro a c h e s  t o  i n f a n t s  by d i f f e r e n t  3 2 3
c a r e g i v e r s  a t  d i f f e r e n t  ages  i n  P a r t s  I  and I I .
6 .4 4  Mean number o f  t im e s  i n f a n t s  a re  p i c k e d  up by d i f f e r e n t  3 2 4  
c a r e g i v e r s  a t  d i f f e r e n t  ages  i n  P a r t s  I  and  I I .
6 .4 5  P L e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  3 2 6  
w i th  i n f a n t s  a t  d i f f e r e n t  ages  i n  P a r t s  I and  I I .
6 .4 6  R e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  3 2 7  
c a r r y i n g  i n f a n t s  a t  d i f f e r e n t  ages  i n  P a r t s  I and I I .
6 .4 7  R e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  3 2 8
in  c o n t a c t  w i th  i n f a n t s  a t  d i f f e r e n t  ag es  i n  P a r ts  I and I I .
6 .4 8  R e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  3 2 9
grooming i n f a n t s  a t  d i f f e r e n t  ages  i n  P a r ts  I and I I .
6 .4 9  R e l a t i v e  p r o p o r t io n s  o f  a p p ro a c h e s  by d i f f e r e n t  c a r e g i v e r s  3 3 0  
t o  i n f a n t s  a t  d i f f e r e n t  ages i n  P a r t s  I and I I .
6 .5 0  R e l a t i v e  p r o p o r t i o n s  o f  number o f  t im e s  d i f f e r e n t  3 31 
c a r e g iv e r s  p ic k  up i n f a n t s  a t  d i f f e r e n t  ages  i n  P arts
I and I I .
6 .5 1  Mean t o t a l  p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  o f f  p l u s  3 3 4  
h u d d l in g  i n  P a r t s  I and I I .
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7 .1  Mean p e r c e n ta g e  o f  t im e  c a r e g i v i n g - i n f a n t s  sp en d  w i th  3 4 9
yo u n g e r  s i b l i n g s  i n  P a r t s  I and I I .
7 .2  Mean p e r c e n ta g e  o f  t im e  c a r e g i v i n g - i n f a n t s  sp en d  c a r r y i n g  3 5 0
y o u n g e r  s i b l i n g s  i n  P a r t s  I and I I .
7 .3  Mean p e r c e n ta g e  o f  t im e  c a r e g i v i n g - i n f a n t s  spend groom ing 351
y o unge r  s i b l i n g s  i n  P a r t s  I and I I .
7 .4  I n i t i a t i o n  and t e r m i n a t i o n  o f  b o u t s  o f  t im e  c a r r y i n g  by 3 5 2  
c a r e g i v i n g - i n f a n t s  and y o u n g e r  s i b l i n g s  i n  P a r t s  I  and I I .
7 .5  Mean f r e q u e n c i e s  o f  a p p ro a c h in g  and l e a v i n g  b e tw een  3 5 3
c a r e g i v i n g - i n f a n t s  and y o u n g e r  s i b l i n g s  i n  P a r t s  I and I I .
7 .6  Mean f r e q u e n c y  o f  t a n t r u m s  g iv e n  by y o u n g e r  s i b l i n g s  3 5 4
w h i le  w i th  c a r e g i v i n g - i n f a n t s  i n  P a r t s  I and I I .
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2 .1  Marmoset f a m i l i e s  u s e d  i n  t h e  s t u d y .  5 9
2 .2  S u b je c ts  u se d  i n  t h e  s tu d y .  5Q
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3 .2  D e s i g n a t i o n  o f  c om pute r  keys  f o r  r e c o r d i n g  b e h a v i o u r s .  71
4 .1  D i f f e r e n c e s  i n  t h e  p e r c e n t a g e  o f  t im e  i n f a n t s  spe nd  81 
w i t h  d i f f e r e n t  c a r e g i v e r s .
4 .2  D i f f e r e n c e s  i n  t h e  r e l a t i v e  im p o r t a n c e  o f  d i f f e r e n t  8 5  
c a r e g i v e r s  as  c a r r i e r s .
4 .3  Mean bout l e n g t h  o f  t im e  on d i f f e r e n t  c a r e g i v e r s .  8 5
4 .4  D i f f e r e n c e s  b e tw een  c a r e g i v e r s  i n  t h e  p r o p o r t i o n  o f  t h e i r  91 
t ime  w i t h  i n f a n t s  t h a t  i s  d e v o te d  t o  c o n t a c t .
4 .5  D i f f e r e n c e s  b e tw een  c a r e g i v e r s  i n  t h e  number o f  t im e s  113 
i n f a n t s  t r y  t o  g e t  on t o  them.
4 .6  P r o p o r t i o n  o f  e a c h  i n f a n t ' s  a t t e m p t s  t o  g e t  o f f  t h a t  a r e  117 
r e s t r i c t e d .
4 .7  Me.an t o t a l  f r e q u e n c y  o f  ta n t r u m s  shown by i n f a n t s  a t  e a c h  121 
a ^ e .
4 .8  D i f f e r e n c e s  be tw een  c a r e g i v e r s  i n  t h e  number o f  t im e s  1 2 5  
t h e y  i g n o r e  i n f a n t s .
4 .9  C o r r e l a t i o n s  be tw een  r e j e c t i o n  f r e q u e n c i e s  by c a r e g i v e r s  1 3 4  
and t im e  w i t h  tw i n .
4 .1 0  C o r r e l a t i o n s  b e tw een  r e j e c t i o n s  and r u b - o f f s  by c a r e g i v e r s  1 3 5  
and t ime  on c a r e g i v e r s .
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4 .1 1  C o r r e l a t i o n s  be tw een  t im e  on c a r e g i v e r s  and f r e q u e n c i e s  1 3 7
o f  p i c k i n g  up by c a r e g i v e r s  and g e t t i n g  on by i n f a n t s .
4 .1 2  C o r r e l a t i o n s  be tw e en  v a r i o u s  b e h a v i o u r s  and t im e  w i t h  1 4 4
t w i n ,  and w ith  t im e  p l a y i n g  w i t h  s i b l i n g s  and tw in .
4 .1 3  D i f f e r e n c e s  be tw e en  b e h a v i o u r s  o f  s i b l i n g  I ’ s and 1 4 7  -  6
s i b l i n g  2*s .
4 .1 4  C o r r e l a t i o n s  be tw een  m o t h e r - i n f a n t  and  f a t h e r - i n f a n t  1 5 3
b e h a v i o u r ,  m o t h e r - i n f a n t  and s i b l i n g - i n f a n t  b e h a v i o u r ,
\
and f a t h e r - i n f a n t  and s i b l i n g - i n f a n t ,  b e h a v i o u r .
4 .1 5  C o r r e l a t i o n s  be tw een  t im e  s p e n t  on c a r e g i v e r s  and t im e  154  
s p e n t  w i t h  t w i n .
4 .1 6  C o r r e l a t i o n s  be tw een  t im e  s p e n t  on c a r e g i v e r s  and t im e  1 5 4  
i n  c o n t a c t  w i t h  m o th e r s .
4 .1 7  C o r r e l a t i o n s  be tw e en  v a r i o u s  b e h a v i o u r s  and t h e  number 1 5 5  
o f  a t t e m p t s  i n f a n t s  make t o  c l imb on t o  o t h e r  c a r e g i v e r s .
4 .1 8  D i f f e r e n c e s  i n  t o t a l  t im e  s p e n t  p l a y i n g  b e tw een  s u b j e c t  1 5 7  
num bers 2 and 8 and t h e  o t h e r  i n f a n t s .
4 .1 9  D i f f e r e n c e s  be tw een  p r o p o r t i o n s  o f  c o n s e q u e n c e s  o f  1 6 3  
r e j e c t i o n s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  whom
th e  i n f a n t  i n t e r a c t s  w ith  n e x t .
4 .2 0  D i f f e r e n c e s  between p r o p o r t i o n s  o f  c o n s e q u e n c e s  o f  167  
r e j e c t i o n s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  
i n t e r a c t i o n s  which o c c u r  n e x t .
4 .2 1  D i f f e r e n c e s  be tw een  p r o p o r i t o n s  o f  c o n s e q u e n c e s  o f  170  
r u b - o f f s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  whom
t h e  i n f a n t  i n t e r a c t s  w i t h  n e x t .
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4 .2 2  D i f f e r e n c e s  b e tw e en  p r o p o r t i o n s  o f  c o n seque nc e s  o f  173  
r u b - o f f s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f
i n t e r a c t i o n s  which  o c c u r  n e x t .
4 .2 3  R e j e c t i o n s  by m ale  v e r s u s  f em a le  o l d e r  s i b l i n g s .  103
4 .2 4  I n i t i a t i o n  o f  b o u t s  o f  t im e  on male and female  o l d e r  1 0 4
s i b l i n g s .
4 .2 5  Approaches  t o  and by male and fem a le  o l d e r  s i b l i n g s .  106
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CHAPTER 1 -  I n t r o d u c t i o n
The main o b j e c t i v e  o f  t h i s  s tu d y  was t o  p ro d u ce  a d e t a i l e d ,  
q u a n t i t a t i v e  a c c o u n t  o f  t h e  s o c i a l  deve lopm en t o f  i n f a n t  common 
m arm ose ts  ( C a l l i t h r i x  j a c c h u s ) . I t  was i n t e n d e d  t o  r e p e a t  and e x te n d  
p r e v i o u s  work i n  t h i s  a r e a ,  t o  t r y  t o  e x t r a c t  some u n d e r l y i n g  f a c t o r s  
c o n t r o l l i n g  i n f a n t  s o c i a l  d e v e lo p m en t ,  and t o  m a n ip u la t e  t h e  b e h a v io u r  
o f  c a r e g i v e r s  e x p e r i m e n t a l l y  t o  i n v e s t i g a t e  f u r t h e r  i n f a n t - c a r e g i v e r  
r e l a t i o n s h i p s  i n  t h i s  s p e c i e s .  The s tu d y  i s  t h e r e f o r e  c o n c e rn e d  w i t h  t h e  
c a u s a t i o n  o f  b e h a v io u r  ( th o u g h  a t  t h e  s o c i a l  and b e h a v i o u r a l  l e v e l ,  n o t  
t h e  n e u r o p h y s i o l o g i c a l  l e v e l )  r a t h e r  th a n  w i th  i t s  f u n c t i o n .  F u n c t io n  i s  
c l e a r l y  an im p o r t a n t  i s s u e  i n  t h e  s tu d y  o f  s o c i a l  b e h a v io u r  ( s e e  r e v ie w  
by Kumraer, 1 9 7 9 ) ,  and i n  th e  c a s e  o f  c a r e g i v i n g  t o  young i n f a n t s  t h e  
a c t i v i t i e s  o f  n u r s i n g ,  c a r r y i n g ,  c l e a n i n g ,  g room ing , f o o d - s h a r i n g ,  
p r o t e c t i o n  from  p r e d a t o r s  and c o n s p e c i f i c s , c o n t r o l  o f  in d e p e n d e n c e  and 
s o c i a l i z a t i o n  a l l  have  a d a p t i v e  v a lu e  t o  i n f a n t s  ( s u r v i v a l )  and t o  
c a r e g i v e r s  ( r e p r o d u c t i v e  s u c c e s s ) .  D i s c u s s io n  o f  th e  f u n c t i o n a l  a d v a n ta g e s  
and d i s a d v a n t a g e s  o f  i n f a n t  c a r e  by n o n - p a r e n t s  can be found  i n  B l a f f e r -  
Hrdy (1 9 7 6 ) .
In  o r d e r  t o  u n d e r s t a n d  deve lopm en t i n  i n f a n c y  i n  s o c i a l  mammals 
such  as p r i m a t e s ,  i t  i s  e s s e n t i a l  t o  s e e  and a n a ly s e  t h e  i n f a n t ' s  
b e h a v io u r  i n  a s o c i a l  c o n t e x t .  P h y s i c a l  deve lopm en t and s o c i a l  r e l a t i o n s  
a r e  i n t i m a t e l y  l i n k e d  and s o c i a l i z a t i o n  i s  t h e  p r o c e s s  w hereby  a newborn 
i n d i v i d u a l  grows up t o  become a norm al and e f f e c t i v e  member o f  i t s  
s o c i e t y .  T h is  i s  o b v io u s ly  o f  enormous im p o r ta n c e  and a g r e a t  d e a l  o f  
r e s e a r c h  h as  f o c u s s e d  on i n l a n t  deve lopm en t and s o c i a l  r e l a t i o n s h i p s  i n  
p r im a te s  e v e r  s i n c e  H a r lo w ’s d i s c o v e r y  t h a t  c o n t a c t  and s e c u r i t y  w ere  
more i m p o r ta n t  t o  r h e s u s  monkey i n f a n t s  th a n  s im p ly  b e in g  f e d  (H arlow  & 
Zimmermann, 195 9 ) .
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I m p o r ta n t  work c o n c e r n in g  p r im a te  c a r e g i v i n g  b e h a v io u r  and i t s  
i n f l u e n c e  on t h e  deve lopm en t o f  t h e  young h a s  been  a s e r i e s  o f  s t u d i e s  by 
R.A. Hinde and h i s  c o -w o rk e r s  on c a p t i v e  g ro u p s  o f  rh e s u s  macaques 
(Macaca m u l a t t a ) . The r e s u l t  h a s  been  a c l e a r  d e f i n i t i o n  o f  q u e s t i o n s  
w hich  can be a sk ed  a b o u t  c a r e g i v i n g  b e h a v io u r ,  and t h e  deve lopm en t o f  
t e c h n iq u e s  f o r  o b s e r v a t i o n  and  f o r  t h e  e v a l u a t i o n  o f  t h e  r o l e  p a r t n e r s  
i n  a r e l a t i o n s h i p  p l a y  i n  d e te r m in in g  t h e  c h a r a c t e r i s t i c s  o f  t h a t  
r e l a t i o n s h i p .  The e a r l y  work c o n s i s t e d  o f  d e t a i l e d  o b s e r v a t i o n s  o f  t h e  
b e h a v io u r a l  deve lopm en t o f  young r h e s u s  monkeys l i v i n g  i n  s m a l l  c a p t i v e  
s o c i a l  g roups  (Hinde e t  a l ,  1 9 6 4 j Krnde & S p e n c e r —B o o th , 1967aj re v ie w e d  
i n  H inde , 1 9 71 ) ,  B ecause  t h e  i n f a n t s  w ere  b e i n g  r e a r e d  by t h e i r  m o th e rs  
t h i s  l e d  t o  a  c o n c e n t r a t i o n  on m o t h e r - i n f a n t  r e l a t i o n s  w i t h i n  t h e  
g r o u p s , and s t u d i e s  were c o n d u c te d  on d i f f e r e n c e s  i n  b e h a v io u r  b e tw een  
m o t h e r - i n f a n t  p a i r s  w i th  and w i t h o u t  o t h e r  s o c i a l  com panions (H inde & 
S p e n c e r—B o o th , 1 967b ) ,  and on m o t h e r - i n f a n t  p a i r s  i n  w hich  t h e  m o th e r s  
and i n f a n t s  underw en t s h o r t  p e r i o d s  o f  s e p a r a t i o n  from  e a ch  o t h e r  
(H inde, 1969b; Hinde & D a v ie s ,  1972; H inde & S p e n c e r - B o o th , 1971a; H inde 
e t  a l ,  1966) .
In  o r d e r  t o  m easu re  changes  b r o u g h t  a b o u t  by s e p a r a t i o n  
e x p e r i e n c e s  i t  was n e c e s s a r y  t o  d e v e lo p  t e c h n i q u e s  f o r  d e s c r i b i n g  
r e l a t i o n s h i p s  q u a n t i t a t i v e l y .  These  t e c h n i q u e s  i n c l u d e  c o r r e l a t i n g  
d i f f e r e n t  m easures  o f  m o t h e r - i n f a n t  b e h a v io u r ,  and e x a m in in g  t h e  
d i r e c t i o n s  ( p o s i t i v e  o r  n e g a t i v e )  o f  changes  i n  th e  m ea su res  o v e r  t im e  
and be tw een  m o th e r - i n f a n t  p a i r s  (H in d e ,  1969a & 1975b; H inde & A tk in s o n ,  
1970; Hinde & W hite ,  1974 ) .  T h is  a l lo w e d  a p r e l i m i n a r y  t e a s i n g  a p a r t  o f  
th e  r o l e s  m other  and i n f a n t  p l a y  i n  t h e  r e l a t i o n s h i p  be tw een  them and 
l e d  to  a c o n s i d e r a t i o n  o f  i n d i v i d u a l  d i f f e r e n c e s  b e tw een  m o t h e r - i n f a n t  
p a i r s  and t o  th e  c o n c e p t  o f  q u a l i t i e s  o f  r e l a t i o n s h i p s  and how t o  m easu re  
them (Hinde & Simpson, 1975; H inde & S p e n c e r -B o o th ,  1970 & 1 9 7 1 b ) .
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F i n a l l y , r e l a t i o n s h i p s  b e tw een  i n d i v i d u a l  m o th e r s  and i n f a n t s  
a re  s e e n  n o t  as  d i s c r e t e  and d i s c o n t i n u o u s ,  b u t  a r e  l i n k e d  t o  o t h e r  
r e l a t i o n s h i p s  w i t h i n  t h e  g ro u p .  F o r  exam ple , how r e s t r i c t i n g  a m o th e r  
i s  to w ard s  h e r  i n f a n t  ( m o t h e r - i n f a n t  r e l a t i o n s h i p )  depends on w h e th e r  
o r  n o t  o t h e r  s o c i a l  com panions a r e  p r e s e n t  ( m o t h e r - a d u l t  fem a le  
r e l a t i o n s h i p s )  (H inde & S p e n c e r -B o o th ,  1967b ) .  A l l  r e l a t i o n s h i p s  p r e s e n t  
i n  a group  a f f e c t  e a ch  o t h e r  and form  a ’ s o c i a l  n e x u s '  w hich  c o n s i s t s  o f  
t h e  t o t a l  s o c i a l  e n v iro n m e n t  a s  i t  a f f e c t s  e a c h  a n im a l .  The s o c i a l  
s t r u c t u r e  o f  t h i s  nex u s  i s  d e s c r i b e d  by t h e  c o n t e n t ,  q u a l i t y  and  
p a t t e r n i n g  o f  r e l a t i o n s h i p s  o c c u r r i n g  w i t h i n  i t ,  and t h e  r e l a t i o n s h i p s  
a r e  i n  t u r n  d e s c r i b e d  by t h e  i n t e r a c t i o n s  w hich  compose them (H in d e ,  
1 9 7 5 a  & 1976) .
In  t h e  p r e s e n t  s tu d y ,  s o c i a l  r e l a t i o n s h i p s  a r e  d e s c r i b e d  
w i t h i n  t h e  fram ew ork o f  t h e  s o c i a l  n e x u s ,  u s i n g  d y a d ic  i n t e r a c t i o n s  a s  
t h e  b a s i c  u n i t  f o r  d e s c r i b i n g  s o c i a l  s t r u c t u r e ,  and t h e  m ethods u s e d  a r e  
d e r iv e d  from H in d e’s  t e c h n iq u e s  o f  d a ta  c o l l e c t i o n  and a n a l y s i s .
To d a t e ,  m ost work on i n f a n t  deve lopm en t and s o c i a l  
r e l a t i o n s h i p s  has been on s p e c i e s  i n  w hich  t h e  mother i s  th e  p r i n c i p a l  
c a r e g i v e r  t o  t h e  i n f a n t  ( th o u g h  a l l o m o t h e r i n g  may o c c u r ,  a s  i n  l a n g u r s )  
and t h e  s o c i a l  u n i t  i s  a m u l t i —m ale ,  m u l t i —fem ale  t r o o p .  Exam ples 
in c lu d e  y e l lo w  b a b o o n s ,  P a p io  c y n o c e p h a lu s  (Altmann, 1 9 8 0 ) ,  I n d i a n  
la n g u r s , P r e s b y t i s  e n t e l l u s  ( J a y ,  1963; D olhinow , 1 9 8 0 ) ,  and rh esu s  
monkeys (H in d e ’s  w ork , d e s c r i b e d  a b o v e ) .  I t  i s  im p o r ta n t  t o  e x t e n d  t h i s  
l i n e  o f  r e s e a r c h  t o  s p e c i e s  w i th  m u l t i p l e  c a r e g i v e r s  where i n f a n t s  grow 
up i n  a d i f f e r e n t  s o c i a l  sy s te m , one w hich a p p ro x im a te s  more c l o s e l y  
t h a t  o f  man. M u l t i p l e  c a r e g iv in g  occu rs  when s e v e r a l  members o f  t h e  
s o c i a l  group p rov id e  e x t e n s i v e  care  f o r  th e  i n f a n t ,  f r e q u e n t ly  t a k in g  
over  r e s p o n s i b i l i t y  f o r  th e  in f a n t  from th e  mother. In  p r im a te s ,  t h i s  
only  o c c u rs  i n  a few s p e c i e s  and a l l  have  a n u c l e a r  o r  e x te n d e d  f a m i ly
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group as t h e i r  b a s i c  s o c i a l  u n i t .  These s p e c i e s  i n c l u d e  a l l  t h e  members 
o f  t h e  f a m i ly  C a l l i t r i c h i d a e , i . e .  m arm osets  and t a m a r in s  (P o o k , 1978; 
S n y d e r ,  197 4 ) ,  a l s o  G o e l d i ’ s monkey, C a l l im ic o  g o e l d i i  (Moynihan, 197 6 ) ,  
owl monkeys, Aotus t r i v i r g a t u s  (D ixson  & F le m in g ,  1 9 8 1 ) ,  t i t i s ,  
C a l l i c e b u s  t o r q u a t u s  and C. moloch (K inzey  e t  a l ,  1977; Mason, 1 9 6 6 ) ,  
s ia raang , Sym phalangus s y n d a c t y l u s  ( C h iv e r s ,  1972 & 1 9 7 4 ) ,  and  o f  c o u rs e  
i n  some c u l t u r e s  Homo s a p i e n s .
A lth o u g h  t h e  b e h a v i o u r a l  gap b e tw een  human and non-human 
p r im a te s  i s  enormous and  c o n c lu s io n s  drawn from  s t u d i e s  o f  ap es  and 
monkeys s h o u ld  n o t  be  a p p l i e d  d i r e c t l y  t o  hum ans, s t u d i e s  o f  o t h e r  
p r im a te s  can  n e v e r t h e l e s s  p r o v id e  u s e f u l  i n s i g h t s  i n t o  t h e  u n d e r s t a n d in g  
o f  human b e h a v io u r  p r o v id e d  g e n e r a l i z a t i o n s  t o  humans a r e  made w i th  t h e  
g r e a t e s t  c a u t i o n  and a s s e s s e d  w h e re v e r  p o s s i b l e  a g a i n s t  more d i r e c t  
s o u rc e s  o f  e v id e n c e .  F o r  exam ple ,  t h e  s tu d y  o f  non-human p r i m a t e s  
p e rm i t s  t h e  deve lopm en t o f  m ethods w hich  can th e n  be  a d a p te d  f o r  t h e  
human c a s e ,  such  as i n  t h e  d i a g n o s i s  and t r e a t m e n t  o f  b e h a v i o u r a l  
d i s o r d e r s  o r  i n  t h e  d e s c r i p t i o n  and c l a s s i f i c a t i o n  o f  b e h a v io u r .  
Non-human p r im a te s  can  be  u se d  f o r  t h e  s tu d y  o f  p a r t i c u l a r  p r o b le m s ,  
w here e x p e r im e n ts  w ould  be i m p o s s ib l e  u s in g  human s u b j e c t s  f o r  e t h i c a l  
o r  p r a c t i c a l  r e a s o n s .  P r a c t i c a l  r e a s o n s  i n c l u d e  l e n g t h  o f  l i f e s p a n ,  
number o f  s u b j e c t s  a v a i l a b l e ,  and p r o v i s i o n  o f  a d e q u a te  c o n t r o l s .  
P rob lem s su c h  as  m o t h e r - i n f a n t  a t t a c h m e n t  and t h e  e f f e c t s  o f  s e p a r a t i o n  
have  been  t a c k l e d  i n  t h i s  way. S t u d i e s  on o t h e r  p r im a te s  can a l s o  
p r o v id e  p r i n c i p l e s  o r  g e n e r a l i z a t i o n s  whose r e l e v a n c e  t o  humans can 
s u b s e q u e n t ly  be  a s s e s s e d .  The r e l a t i v e  s i m p l i c i t y  o f  non-human p r im a te s  
as compared w i th  humans can h i g h l i g h t  t h e o r e t i c a l  i s s u e s  and p e r m i t  t h e  
i s o l a t i o n  o f  p r i n c i p l e s  w hich m igh t be h id d e n  i n  t h e  c o m p le x i ty  o f  t h e  
human c a s e .
D e p r iv a t io n  o f  no rm al s o c i a l i z a t i o n  e x p e r i e n c e s  i n  human
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c h i l d r e n  can r e s u l t  i n  a w ide  ra n g e  o f  p e r s o n a l  and s o c i a l  d e f i c i e n c i e s  
and a b e r r a t i o n s  i n c l u d i n g  a f f e c t i v e  d i s o r d e r s ,  l im i t e d  c a p a c i t y  fo r  
s u s t a i n e d  and e f f e c t i v e  s o c i a l  r e l a t i o n s h i p s ,  and p s y c h o p a th ic  
t e n d e n c i e s  (Bowlby, 1951; Mason, 1960; R u t t e r ,  1972 & 1 9 7 9 ) .  I t  i s  
t h e r e f o r e  im p o r ta n t  t o  exam ine s o c i a l i z a t i o n  and t h e  deve lopm en t o f  
i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  i n  o t h e r  m u l t i p l e  c a r e g i v e r  s p e c i e s  w hich  
a r e  open t o  e x p e r im e n t  i n  o r d e r  t o  p r o v id e  a f u l l  d e s c r i p t i o n  o f  t h e  
p r o c e s s e s  i n v o lv e d .  T h is  may th e n  a l lo w  t h e  p i n p o i n t i n g  o f  any 
c a r e g i v e r s  w i th  whom, o r  ages  a t  w h ic h ,  c e r t a i n  r e l a t i o n s h i p s  a r e  o f  
p a r t i c u l a r  im p o r ta n c e  t o  t h e  no rm al d ev e lo p m en t o f  t h e  i n f a n t .
Only one s tu d y  h a s  lo o k e d  a t  i n f a n t  s o c i a l  deve lopm en t i n  a 
m u l t i p l e  c a r e g i v e r  s p e c i e s ,  i n  co m p arab le  q u a n t i t a t i v e  and q u a l i t a t i v e  
d e t a i l  t o  t h e  s t u d i e s  o f  s i n g l e  p r i n c i p a l  c a r e g i v e r  o l d  w o r ld  monkeys 
m en t io n e d  above , t h a t  o f  J .C .  Ingram  (1 9 7 5 a ,  1977 & 1 9 7 8 ) .  Ingram  
s t u d i e d  p a r e n t - i n f a n t  i n t e r a c t i o n s  and t h e  d e ve lopm en t o f  t h e  young i n  
c a p t iv e  common m arm osets  ( C a l l i t h r i x  j a c c h u s ) , f u r t h e r  d e t a i l s  o f  w hich  
a r e  g iv e n  be low . Marmosets a r e  s m a l l ,  new w o r ld  prim ates  b e lo n g i n g  t o  
t h e  f a m i ly  C a l l i t r i c h i d a e  i n  t h e  s u b o r d e r  P l a t y r r h i n i .  They a r e  a b o u t  
t h e  s i z e  o f  t r e e  s q u i r r e l s ,  have  t h ic k  f u r ,  c law ed  d i g i t s  ( e x c e p t  f o r  
t h e  b i g  to e  w hich h a s  a n a i l ) ,  p r e h e n s i l e  hands fo r  c l i n g i n g  t o  l a r g e  
b r a n c h e s ,  l e g s  w hich  a r e  c o n s i d e r a b l y  l o n g e r  th a n  t h e  arms , and a 
n o n - p r e h e n s i l e  t a i l .  They a r e  found  i n  B r a z i l ,  l i v i n g  in  e q u a t o r i a l  r a i n  
f o r e s t  and woodland sa v a n n a h .  They a re  d i u r n a l  and a r b o r e a l ,  moving on 
t h e  l a r g e r  b ra n c h e s  o f  t h e  open canopy and a l s o  i n  th e  sh ru b  l a y e r .
T h e i r  d i e t  i n c l u d e s  i n s e c t s ,  s m a l l  b i r d s ,  mammals and l i z a r d s ,  e g g s ,  
f r u i t ,  l e a v e s  and t r e e  e x u d a te s  (Ingram, 1975a; N a p ie r  & N a p ie r ,  1967; 
C o irab ra -F ilh o  & M i t t e r m e i e r ,  197 6 ) .
The c l a s s i f i c a t i o n  o f  m arm osets  and o t h e r  P l a t y r r h i n i  u se d  
th ro u g h o u t  t h i s  s tu d y  i s  t h a t  found  in  H e r s h k o v i t z  (1 9 7 7 ) ,  w i th  t h e
25
e x c e p t io n  o f  G e o f f r e y ’s t a m a r in  w hich i s  o f t e n  known as S a g u in u s  
^ e o f f r o y i  ( s e e  s t u d i e s  by Hernandez-Camacho & Cooper, 1976, and 
Moynihan, 1970 & 1976) and i s  r e f e r r e d  to  as such  h e r e ,  th ough  
H e r s h k o v i t z  p l a c e s  i t  as  a s u b s p e c i e s  o f  S agu inus  o e d i p u s , i . e .  S a g u in u s
g e o f f r o y i . N o m e n c la tu re  f o r  o t h e r  p r im a te s  f o l lo w s  N a p i e r  & 
N a p ie r  (1 9 6 7 ) .
M arm osets a r e  o f  g r e a t  i n t e r e s t  and im p o r ta n c e  i n  s t u d i e s  o f  
a p p l i e d  b io lo g y  as  w e l l  a s  from t h e  p o i n t  o f  view o f  m odels  o f  f a m i ly  
group  l i f e .  T h e i r  s m a l l  s i z e ,  low c o s t  and r e l a t i v e  a v a i l a b i l i t y  make 
them e a sy  t o  m a i n t a i n  i n  l a b o r a t o r i e s .  T here  i s  l e s s  r i s k  o f  d i s e a s e  i n  
m arm osets  th a n  i n  m acaques (K in g s to n ,  196 9 ) ,  and i n  co m p a r iso n  w i t h  o l d  
w o r ld  p r i m a t e s ,  m arm osets  have  a h ig h  r e p r o d u c t i v e  r a t e  ( a b o u t  f o u r  
young per y e a r )  and s h o r t  g e n e r a t i o n  t im e  ( l e s s  th a n  two y e a r s ) . A l l  
t h e s e  f a c t o r s  make m arm ose ts  i d e a l  s u b j e c t s  f o r  l a b o r a t o r y  s t u d i e s  w i th  
a h ig h  t u r n o v e r  r e q u i r i n g  l a r g e  num bers o f  e x p e r im e n ta l  a n im a ls .
M armosets have  been  u s e d  e x t e n s i v e l y  i n  m e d ic a l  s t u d i e s  i n c l u d i n g  s u c h  
a r e a s  as  o n c o lo g y ,  immunology, g e n e t i c s ,  r e p r o d u c t i v e  p h y s io l o g y ,  
t o x i c o lo g y ,  i n f e c t i o u s  d i s e a s e s  and d ru g  s t u d i e s  ( s e e , p a p e r s  i n  G en g o z ian  
& D e in h a r d t ,  1 9 7 8 ) ,  and b e h a v i o u r a l  s t u d i e s  a r e  n e e d ed  t o  b a c k  up and  
e x te n d  c o n c lu s io n s  drawn from  e x p e r i m e n t a l  w ork . B e h a v io u ra l  s i d e - e f f e c t s  
ca n n o t  be  d e t e c t e d  i f  t h e  f u l l  r a n g e  o f  no rm al b e h a v io u r s  and  s o c i a l
r e l a t i o n s  h a s  n o t  a l r e a d y  b een  d e s c r i b e d  i n  d e t a i l .
M armosets a r e  a l s o  p a r t i c u l a r l y  u s e f u l  f o r  work on s o c i a l  
b e h a v io u r  s i n c e  a n e a r e r  a p p ro x im a t io n  t o  t h e  group s t r u c t u r e  o c c u r r i n g  
u n d e r  n a t u r a l  c o n d i t i o n s  can be  o b t a i n e d  in  t h e  l a b o r a t o r y  t h a n  i s  
p o s s i b l e  w i th  l a r g e r  s p e c i e s  (S te v e n s o n ,  197 7 ) .
Ingram  s s tu d y  o f  i n f a n t  deve lopm en t and s o c i a l  r e l a t i o n s h i p s  
in  common m arm osets  e m p h a s ize d  t h a t  t h e  f a t h e r  f r e q u e n t l y  i n t e r a c t e d  w i t h
h i s  i n f a n t s ,  n o r m a l ly  c a r r y i n g  them from b i r t h  f o r  a p p ro x im a te ly  t h e  same
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amount o f  t im e  p e r  day as t h e  m o th e r .  A d u l ts  p r o t e c t e d  t h e i r  new 
o f f s p r i n g  by an i n c r e a s e d  f re q u e n c y  o f  a g g r e s s iv e  t h r e a t  d i s p l a y s  tow ards  
o t h e r  monkeys and o b s e r v e r s .  A d o le s c e n t  and s u b - a d u l t  f e m a le s  w ere  
a t t r a c t e d  by t h e  p r e s e n c e  o f  i n f a n t s  and h e lp e d  i n  t h e i r  c a r e  and 
t r a n s p o r t .  Amongst s i b l i n g s ,  s u b - a d u l t s  (10 -  15 m onths) w ere  most 
i n v o lv e d  i n  c a r i n g  f o r  newborn i n f a n t s ,  h a v in g  g a in e d  e x p e r i e n c e  from 
h a n d l i n g  t h e  p r e v i o u s  b a b i e s .  O ld e r  s i b l i n g s  i n t e r a c t e d  w i t h  i n f a n t s  more 
t h a n  p a r e n t s  w h i l e  t h e  i n f a n t s  w ere  n o t  b e in g  c a r r i e d .
P a r e n t s  w ere  r e s p o n s i b l e  f o r  t h e  m a in te n a n c e  o f  p r o x im i t y  w i th  
i n f a n t s  up t o  t h e  end  o f  t h e  t h i r d  week w h i le  i n f a n t  lo c o m o to r  a b i l i t y  
was l i m i t e d ,  and  b o th  m a te r n a l  and p a t e r n a l  r e j e c t i o n s  w ere  h i g h e s t  
when t h e  i n f a n t s  w ere  a b o u t  10 — 11 weeks o l d  w hich  c o r r e s p o n d s  t o  a 
w ean ing  p e r i o d .  I n f a n t s  w ere  more i n v o lv e d  i n  m a i n t a i n i n g  p r o x im i t y  w i th  
t h e i r  m o th e rs  t h a n  w i th  t h e i r  f a t h e r s ,  and b o t h  p a r e n t s  ( p a r t i c u l a r l y  
t h e  m o the r)  were r e s p o n s i b l e  f o r  p ro m o t in g  and  r e g u l a t i n g  t h e  i n c r e a s e  
i n  i n f a n t  in d e p e n d e n c e . O v e r a l l  t h e r e  was c o - o p e r a t i o n  b e tw e en  p a r e n t s  
and s i b l i n g s  i n  t h e  c a r e  o f  t h e  i n f a n t s .
O th e r  work c o n c e n t r a t i n g  on s o c i a l  r e l a t i o n s  w i t h i n  f a m i ly  
g roups  o f  C a l l i t r i c h i d s ,  though  i n  l e s s  d e t a i l  t h a n  t h e  above s t u d y ,  
h a s  b een  c a r r i e d  o u t  by Box on C a l l i t h r i x  j a c c h u s  and  S a g u in u s  m ystax  
(Box, 1975a , 1975b, 1977 & 1978; Box & M o r r i s ,  1 9 8 0 ) ,  by E p p le  and by 
Vogt on S. f u s c i c o l l i s  (E p p le ,  1975; V ogt, 1978; Vogt e t  a l ,  1 9 7 8 ) ,  and 
by W elker  on C. j a c c h u s  and S. o e d ip u s  (W elker  e t  a l ,  1 9 8 1 ) .
V i r t u a l l y  no f ie ld w o r k  h a s  been  c a r r i e d  o u t  on t h e  s o c i a l  
b e h a v io u r  o f  f r e e - l i v i n g  m arm ose ts ,  though  w hat h a s  b een  done t e n d s  t o  
s u p p o r t  t h e  c o n c lu s io n s  o f  t h e  c a p t i v e  s t u d i e s .  F o r  e x am p le ,  m arm ose ts  
a p p e a r  t o  l i v e  i n  s m a l l  g roups  c o n s i s t i n g  o f  one a d u l t  p a i r  w h ich  b r e e d  
and a v a r i a b l e  number o f  o t h e r  i n d i v i d u a l s  w h ic h ,  i f  a d u l t ,  do n o t  b r e e d ,  
and most o f  w hich  a r e  p r o b a b ly  o f f s p r i n g  o f  t h e  a d u l t  p a i r .  T h is  s u g g e s t s
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t h a t  th e  f a m i ly  i s  t h e  b a s i c  s o c i a l  u n i t .  T h is  h as  been  o b s e rv e d  f o r  
C a l l i t h r i x  ja c c h u s  ( S te v e n s o n ,  1978b), C. h u m e r a l i f e r  (R y la n d s ,  1981) ,  
C e b u e l la  pygmaea ( C a s t r o  & S o i n i , 1977; Izaw a, 197 6 ) ,  L e o n to p i th e c u s  
r o s a l i a  (C o im b ra -F i lh o  & M i t t e r m e i e r ,  1 9 7 3 ) ,  S ag u in u s  g e o f f r o y i  
(Dawson, 1977 ) ,  S. m idas ( T h o r i n g t o n ,  196 8 ) ,  S. m ystax  ( C a s t r o  & S o i n i ,  
197 7 ) ,  and S. o e d ip u s  (Neyman, 1 9 7 7 ) .  Two s p e c i e s  o f  S a g u in u s  have  b een  
s e e n  t o  form l a r g e r  g r o u p s . S a g u in u s  f u s c i c o l l i s  was o b s e rv e d  i n  g roups  
o f  e i t h e r  ab o u t  10 o r  b e tw e en  20 and 40 i n d i v i d u a l s  ( Iz a w a ,  1 9 7 6 ) .  The 
l a r g e  g roups  were o n ly  s e e n  d u r in g  t h e  w et s e a s o n  and w ere  s u g g e s t e d  t o  
be  tem p o ra ry  a s s e m b l ie s  o f  s e v e r a l  s m a l l  g ro u p s  ( f a m i l i e s )  p e rh a p s  
a s s o c i a t e d  w i th  s e a s o n a l  fo o d  d i s t r i b u t i o n .  The o t h e r  s p e c i e s ,
S a g u in u s  n i g r i c o l l i s , was found  t o  l i v e  i n  s m a l l  g roups  o f  e i g h t  o r  
few er  i n d i v i d u a l s  c o n s i s t i n g  o f  an a d u l t  m a le ,  an a d u l t  fem ale  and t h e i r  
o f f s p r i n g .  Sometimes two o r  t h r e e  o f  t h e s e  s m a l l  g roups  moved t o g e t h e r  
fo rm ing  l a r g e r  g roups  o f  10 t o  20 i n d i v i d u a l s  ( Iz a w a ,  197 8 ) .
M u l t i p l e  c a r e g i v i n g  h a s  been  r e p o r t e d  in  s e v e r a l  s p e c i e s .  F o r  
example a d u l t  m ales  have  b een  o b s e rv e d  c a r r y i n g ,  r e t r i e v i n g  and 
grooming i n f a n t s  i n  S a g u in u s  n i g r i c o l l i s  ( Iz a w a ,  1 9 7 8 ) ,  S. f u s c i c o l l i s  
and S. n i g r i c o l l i s  g r a e l l s i  (M oynihan, 1 9 7 6 ) ,  C a l l i t h r i x  h u m e r a l i f e r  
(R y la n d s ,  1981 ) ,  and C. j a c c h u s  (u n d e r  th e  synonym o f  S im la  j a c c h u s , 
Bewick, 1790 ) .
In  o r d e r  t o  a c h ie v e  t h e  aims o f  t h i s  s tu d y  i t  was f i r s t  
n e c e s s a r y  t o  c o l l e c t  b a s e l i n e  d a t a  on t h e  s o c i a l  deve lopm en t o f  
i n f a n t s  i n  u n d i s t u r b e d  f a m i ly  g ro u p s .  T h is  c o n s t i t u t e s  P a r t  I o f  t h e  
s tu d y .  From t h e s e  d a t a  i t  was hoped  to  be  a b le  t o  d e s c r i b e  i n  d e t a i l  
t h e  growth o f  r e l a t i o n s h i p s  be tw een  i n f a n t s  and o t h e r  f a m i ly  members, 
and t o  s u g g e s t  a s m a l l  number o f  u n d e r l y i n g  p a r a m e t e r s ,  w h ich ,  th ro u g h  
v a ry in g  from i n f a n t  t o  i n f a n t ,  c a r e g i v e r  t o  c a r e g i v e r ,  and age t o  a g e ,  
would e x p l a i n  d i f f e r e n c e s  i n  t h e s e  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s
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( s e e  c h a p t e r  4 ) ,  To i n v e s t i g a t e  t h e s e  p a r a m e t e r s  f u r t h e r  an e x p e r i m e n t a l  
a pp roa c h  would be  r e q u i r e d .
The e x p e r i m e n t a l  m a n i p u l a t i o n  o f  s o c i a l  r e l a t i o n s h i p s  i s  an 
a r e a  which h a s  l a r g e l y  been  n e g l e c t e d .  The m a j o r i t y  o f  t h e  work h a s  
c o n c e n t r a t e d  on t h e  removal  o f  i n d i v i d u a l s  f rom g roups  o r  m o t h e r s ,  and 
o b s e r v a t i o n s  on t h e  changes  i n  t h e  r e l a t i o n s h i p s  be tw een  t h e  removed 
a n im a ls  and o t h e r s  on i t s  r e t u r n  from s e p a r a t i o n  o r  i s o l a t i o n  (H inde ,
1977; Suomi & Har low,  1 9 7 5 ) .  T h i s  i s  e f f e c t i v e l y  t h e  d i s r u p t i o n  o f  
r e l a t i o n s h i p s  r a t h e r  t h a n  t h e i r  m a n i p u l a t i o n ,  b u t  i t  h a s  p r o v i d e d  u s e f u l  
i n f o r m a t i o n  on t h e  s t r e n g t h  o f  m o t h e r - i n f a n t  bonds  (Seay  e t  a l ,  1 9 6 2 ) ,  
t h e  s i m i l a r i t i e s  and d i s s i m i l a r i t i e s  o f  r e a c t i o n s  t o  s e p a r a t i o n  be tw een  
monkey i n f a n t s  and  human i n f a n t s  (Bowlby,  1975;  R u t t e r ,  1 9 7 9 ) ,  and t h e  
v a r i a b l e s  which  a f f e c t  t h e  n a t u r e  o f  i n f a n t  r e a c t i o n  t o  m a t e r n a l  
s e p a r a t i o n ,  e . g .  s p e c i e s  o f  s u b j e c t  ( P r e s t o n  a t  a l ,  1 9 70 ) ,  m o t h e r - i n f a n t  
r e l a t i o n s  p r i o r  t o  s e p a r a t i o n  (Hinde & S p e n c e r —B o o t h , 1 9 7 0 ) ,  fo rm o f  
s e p a r a t i o n  (Seay & Har low ,  1 9 62 ) ,  d u r a t i o n  o f  s e p a r a t i o n  (Harlow & Har low,  
1962) ,  and age a t  s e p a r a t i o n  (Suomi e t  a l ,  1973) .
However ,  s e p a r a t i o n  and t h e  d i s r u p t i o n  o f  bonds  l e a d s  t o  
d i f f i c u l t i e s  i n  t h e  c o n t r o l  o f  e f f e c t s  on t h e  s u b j e c t  ( t h e  i n f a n t )  f rom 
changed  r e l a t i o n s h i p s  w i t h  o t h e r  a n im a ls  i n  the.group.  These  changes  
r e s u l t  f rom t h e  c o n c o m i t a n t  d i s r u p t i o n  o f  t h e  o t h e r  an im als*  r e l a t i o n s h i p s  
w i t h  t h e  removed an im a l  ( t h e  i n f a n t ’ s m o t h e r ) .  Tha t  i s ,  t h e  whole  s o c i a l  
nexus  i s  a l t e r e d  by t h e  removal  o f  an an im a l  (H inde ,  1 9 7 7 ) .  A more s u b t l e  
a pproach  would be t o  m a n i p u l a t e  r e l a t i o n s h i p s  by a l t e r i n g  l e v e l s  o f  
c a r e g i v i n g  b e h a v i o u r  i n  s p e c i f i c  i n d i v i d u a l s .  I f  t h i s  c o u l d  be  a c h i e v e d  
t h e r e  would be min imal  a l t e r a t i o n  t o  t h e  s o c i a l  nexus  and t h e  e f f e c t s  on 
i n f a n t  deve lopm ent  c o u l d  be  examined  u n d e r  r e l a t i v e l y  c o n t r o l l e d  
c o n d i t i o n s .  Us ing  t h i s  method p a r a m e t e r s  s u g g e s t e d  t o  e x p l a i n  i n f a n t -  
c a r e g i v e r  r e l a t i o n s h i p s  on t h e  b a s i s  o f  t h e  r e s u l t s  f rom P a r t  I o f  t h e
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s t u d y  c o u l d  t h e n  be  t e s t e d  by v a r y i n g  p a r t i c u l a r  r e l a t i o n s h i p s  i n  
s p e c i f i c  ways.
I t  was d e c i d e d  t o  a t t e m p t  t h i s  m a n i p u l a t i o n  o f  r e l a t i o n s h i p s  
w i t h  t h e  u se  o f  a b e h a v i o u r - m o d i f y i n g  d r u g .  Humphreys and E inon  (1981)  
u s e d  d ru g s  t o  a l t e r  t h e  s o c i a l  b e h a v i o u r  o f  young r a t s  i n  an 
i n v e s t i g a t i o n  o f  p l a y  b e h a v i o u r .  The d ru g s  a l l o w e d  s p e c i f i c  i t e m s  o f  
s o c i a l  b e h a v i o u r  t o  be  d e p r e s s e d  d i f f e r e n t i a l l y ,  e n a b l i n g  t h e  
e x p e r i m e n t e r s  t o  p r e s e n t  young r a t s  w i t h  p o t e n t i a l  p l a y  p a r t n e r s  e i t h e r  
e x h i b i t i n g  p l a y f u l  b e h a v i o u r  a n d / o r  ’ amicab le*  b e h a v i o u r  ( e . g .  s n i f f i n g  
and c o n t a c t )  o r  n o t  e x h i b i t i n g  t h e s e  b e h a v i o u r s .  Drug m a n i p u l a t i o n  o f  
b e h a v i o u r  would  t h e r e f o r e  a p p e a r  t o  be a  u s e f u l  t e c h n i q u e  which  c o u l d  
b e  e x t e n d e d  f o r  u se  i n  t h e  p r e s e n t  s t u d y .
S e v e r a l  d i f f e r e n t  d rugs  were  t e s t e d  i n  o r d e r  t o  s e l e c t  one 
which  c a u s e d  an a p p r o p r i a t e  a l t e r a t i o n  i n  t h e  s o c i a l  b e h a v i o u r  o f  t h e  
marmose ts  w i t h o u t  any m oto r  im p a i r m e n t  or.  o t h e r  m e a s u r a b l e  s i d e - e f f e c t s  
( s e e  c h a p t e r  5 ) .  A l l  p e r s o n s  i n v o l v e d  i n  t h e  d ru g  s t u d i e s  were  i n  
possess ion  o f  a  c u r r e n t  Home O f f i c e  l i c e n c e  and c e r t i f i c a t e  Al .
A s e c o n d  s e r i e s  o f  o b s e r v a t i o n s  were t h e n  c a r r i e d  o u t  on t h e  
s o c i a l  deve lopm en t  o f  i n f a n t  m arm ose t s ,  t h i s  t im e  w i t h  e x p e r i m e n t a l l y  
a l t e r e d  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  p r o d u c e d  by a d m i n i s t e r i n g  d ru g s  
t o  p a r t i c u l a r  c a r e g i v e r s  a t  p a r t i c u l a r  ages  and w i t h o u t  d i r e c t  
i n t e r f e r e n c e  t o  t h e  i n f a n t s  t h e m s e l v e s .  T h i s  c o n s t i t u t e s  P a r t  I I  o f  t h e  
s t u d y .  From t h i s  i t  was hoped t o  d i s c o v e r  w h e t h e r  t h e  p a r a m e t e r s  
s u g g e s t e d  by t h e  r e s u l t s  f rom P a r t  I would a l l o w  t h e  p r e d i c t i o n  o f  t h e  
changes  i n  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  t h a t  would  be p r o d u c e d  by  t h e  
d rugs  i n  P a r t  I I .  I f  p r e d i c t i o n  were p o s s i b l e ,  t h e n  t h e  p a r a m e t e r s  
p o s t u l a t e d  from P a r t  I c o u ld  be  a c c e p t e d  as  a r e a s o n a b l e  and p o s s i b l e  
e x p l a n a t i o n  f o r  t h e  d i s t r i b u t i o n  o f  an i n f a n t ’ s t im e  and a c t i v i t i e s  
amongst  i t s  d i f f e r e n t  c a r e g i v e r s  and t h e  changes  t h a t  o c c u r  w i t h  age .
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By t h e s e  means i t  was hoped  t o  p ro d u ce  and t e s t  a s im p le  
h y p o t h e s i s  which  would e x p l a i n  some o f  t h e  c o m p l e x i t i e s  o f  i n f a n t  s o c i a l  
deve lopmen t  i n  a m u l t i p l e  c a r e g i v e r  s p e c i e s  i n  c a p t i v i t y ,  t h e  common 
marmoset .
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CHAPTER 2 -  Colony M ain tenance
2 . 1 )  HOUSING
The marmose t  c o lo n y  a t  t h e  Open U n i v e r s i t y  i s  h o u s e d  i n  t h r e e  
rooms w i t h i n  t h e  a n im a l  u n i t  o f  t h e  S c i e n c e  F a c u l t y .  Room 1  i s  3.3m lo n g  
by 2.3m wide  by 2.3m h i g h ,  room 2 i s  3.4m x  2.3m x  2.3m, and room 3 i s  
3.5m X 3.9m x 2.3m. Room 3 f u n c t i o n s  m a i n l y  as  a h o l d i n g  room f o r  
a d o l e s c e n t  monkeys and newly  formed f a m i l i e s ,  w h i l e  rooms 1 and 2 a r e  
u s e d  f o r  o b s e r v a t i o n a l  and e x p e r i m e n t a l  p u r p o s e s  and c o n t a i n  f a m i l y  
g roups  o f  m onkeys .
Rooms 1 and 2 e a ch  have  a 1.2m by 0.5m one-way smoked g l a s s  
o b s e r v a t i o n  window i n  one w a l l ,  t h e  o t h e r  s i d e  o f  which  i s  a s m a l l  a n t e ­
room from which  o b s e r v a t i o n s  o f  t h e  a n im a l s  a r e  made. The one-way windows 
depend on d i f f e r e n t i a l  l e v e l s  o f  i l l u m i n a t i o n  on e i t h e r  s i d e  t o  be 
e f f e c t i v e  and t h e  a n t e - r o o m  l i g h t s  have  dimmer s w i t c h e s  f o r  t h i s  p u r p o s e .  
The windows a r e  k e p t  c o v e r e d  by r o l l e r  b l i n d s  when n o t  i n  u s e .  The a n t e ­
rooms (3m by 1.6m) s e p a r a t e  t h e  monkey rooms from t h e  r e s t  o f  t h e  
an im al  u n i t .  A ccess  t o  e ach  monkey room i s  v i a  a  d o o r  n e x t  t o  t h e  
o b s e r v a t i o n  window. The m ic r o - c o m p u t e r  s y s te m s  which a r e  u s e d  f o r  
r e c o r d i n g  o b s e r v a t i o n s  a r e  k e p t  on a t a b l e  i n  e ach  a n t e - r o o m .
The t h i r d  room has  two s m a l l e r  p l a i n  g l a s s  windows (0.56m by 
0.56m, and 0.56m by 0.47m i n  t h e  i n n e r  d o o r ) ,  and a s m a l l  l obby  (1,6m 
by 1.7m) s e p a r a t i n g  i t  f rom t h e  r e s t  o f  t h e  u n i t  and no com pu te r  f a c i l i t y  
and i s  t h u s  u n s u i t a b l e  f o r  d e t a i l e d  o b s e r v a t i o n s  o r  l o n g  o b s e r v a t i o n  
p e r i o d s .  F i g u r e s  2 . 1  and 2 . 2  show t h e  two rooms u s e d  i n  t h i s  s t u d y  i n  
p l a n .
O b s e r v a t i o n s  f o r  P a r t s  I and I I  o f  t h i s  s t u d y  were c a r r i e d  
o u t  u s i n g  room 2.  Room 3 was u s e d  f o r  t h e  p r e l i m i n a r y  t e s t i n g  o f  d r u g s
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F i g u r e  2 . 1  P l a n  o f  monkey room 2,  Used f o r  P a r t  I and P a r t  I I
o b s e r v a tio n s
For d e t a i l s  o f  f a m i l y  g r oups  s e e  t a b l e s  2 , 1  and 2 , 2 .
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F i g u r e  2 . 2  P l a n  o f  monkey room 3. Used f o r  p r e l i m i n a r y  d ru g  t e s t
o b s e r v a t i o n s
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t o  be u s e d  i n  P a r t  I I .  Room 1 was i n  u s e  f o r  a n o t h e r  p r o j e c t .
The monkey rooms have  no e x t e r n a l  windows,  l i g h t i n g  b e i n g  
p r o v i d e d  by two c e i l i n g - m o u n t e d  100 w a t t  l i g h t s  i n  e a c h  room. The l i g h t s  
a r e  c o n t r o l l e d  by t im e  s w i t c h e s  t o  come on a t  6.30am and go o f f  a t  
6 .00pm (Greenw ich Mean Time) t o  g i v e  e l e v e n  and a h a l f  h o u r s  o f  
a r t i f i c i a l  d a y l i g h t .  Marmosets a r e  d i u r n a l  and i f  s u d d e n ly  p l u n g e d  i n t o  
d a r k n e s s  c o u l d  f a l l  f rom s h e l v e s  o r  p e r c h e s ,  as  r e p o r t e d  by K i n g s t o n  
( 1 9 7 9 ) .  To p r e v e n t  t h i s  and t o  s i m u l a t e  dawn and dusk a  t w i l i g h t  p e r i o d  
o f  30 m i n u t e s  i s  p r o v i d e d  by dimming t h e  l i g h t s  b e f o r e  and a f t e r  t h e  
d a y l i g h t  p e r i o d ,  i . e .  6 -  6 .30am and 6 -  6 . 30pm.
The d a r k  g l a s s  o f  t h e  one-way windows c u t s  down t h e  amount o f  
l i g h t  t h a t  can p a s s  t h r o u g h  so t h a t  t h e  monkey room i l l u m i n a t i o n  a p p e a r s  
q u i t e  low from t h e  o b s e r v a t i o n  room. T h i s  makes t h e  i d e n t i f i c a t i o n  o f  
i n d i v i d u a l  a n im a ls  more d i f f i c u l t  s i n c e  f a c i a l  d e t a i l s  and c o l o u r  a r e  
l e s s  c l e a r .  To overcome t h i s  and Improve o b s e r v a t i o n a l  d e t a i l  a 
f l u o r e s c e n t  s t r i p  l i g h t  was a l s o  f i t t e d  i n  rooms 1 and 2 o v e r  t h e  
o b s e r v a t i o n  windows.  These  were a l s o  c o n n e c t e d  t o  t h e  dimmer c i r c u i t .
Monkey room t e m p e r a t u r e s  a r e  m a i n t a i n e d  a t  2 5 . 5  -  2 6 .6 ° C  by 
means o f  t h e  b u i l d i n g ' s  main c e n t r a l  h e a t i n g  s y s te m  which  c a u s e s  h o t  a i r  
t o  be blown i n  t h r o u g h  v e n t i l a t i o n  s h a f t s .  The a i r  t e m p e r a t u r e  i s  s e t  a t  
21°C i n  t h e  main s y s te m  b u t  i s  b o o s t e d  t o  26 .6^C b e f o r e  e n t e r i n g  e a ch  
monkey room. Minimum and maximum t e m p e r a t u r e s  a r e  n o t e d  e a c h  day and 
have  been  found  t o  v a r y  o n ly  2 -  3^C.
The v e n t i l a t i o n  sys tem  i n  t h e  r o o f  o f  t h e  b u i l d i n g  p r o v i d e s  
c o n t i n u o u s  a i r  change  f o r  t h e  rooms, w i t h  i n l e t  and o u t l e t  d u c t s  a t  
c e i l i n g  l e v e l .  The a i r  i s  f i l t e r e d  b e f o r e  i t  e n t e r s  t h e  rooms and as  i t  
l e a v e s  f i r s t  by a c o a r s e  f i l t e r  t h e n  by a h i g h  e f f i c i e n c y  f i l t e r .
F i l t e r s  a r e  o b t a i n e d  from Yokes A i r f i l t e r s  L t d . ,  B u r n l e y ,  L a n c a s h i r e ,  
and a r e  changed  a t  r e g u l a r  i n t e r v a l s .
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High h u m i d i t y  i s  i m p o r t a n t  s i n c e  m armose ts  a r e  s u s c e p t i b l e  
t o  u p p e r  r e s p i r a t o r y  t r a c t  i n f e c t i o n s  and s h o u l d  be m a i n t a i n e d  a t  a 
h u m i d i t y  above 50% ( Ing ram ,  1975b;  S t e l l a r ,  1 9 6 0 ) .  K i n g s to n  (1969)  
r e p o r t s  t h a t  u p p e r  r e s p i r a t o r y  t r a c t  i n f e c t i o n  r e s u l t i n g  from t o o  low a 
h u m i d i t y  i s  a f r e q u e n t  c a u s e  o f  d e a t h  i n  c a p t i v e  c o l o n i e s .  In  t h i s  c o lo n y ,  
t h e  b u i l d i n g ' s  main v e n t i l a t i o n  sy s te m  i s  s e t  a t  a r e l a t i v e  h u m id i ty  o f  
50%. Each monkey room h a s  a s i n k  and t h e  f l o o r  i s  h o s e d  o v e r  e ach  day 
which  a s s i s t s  i n  k e e p i n g  t h e  a i r  m o i s t  so t h a t  t h e  r e l a t i v e  h u m i d i t y  i s  
n o r m a l l y  be tw een  50% and 60%.
The ca g es  i n  room 2 (where  most  o b s e r v a t i o n s  f o r  t h i s  s t u d y  
were  c a r r i e d  o u t )  were made i n  t h e  Open U n i v e r s i t y ' s  S c i e n c e  F a c u l t y  
m e c h a n i c a l  workshop .  Each cage  i s  1.8m h i g h  by 0.88m wide by 0.75m deep 
and made o f  2.5cm w i r e  mesh and  h e l d  t o g e t h e r  i n  an a n g l e  i r o n  f ram e.  
Below t h e  mesh f l o o r  i s  a r em o v e ab le  t r a y  c o n t a i n i n g  saw dus t  which 
c o l l e c t s  d r o p p in g s  and w a s t e  f o o d .  The c a g e s  a r e  on c a s t o r s  f o r  e a s y  
movement d u r i n g  c l e a n i n g  and a r e  p a i n t e d  b l a c k  t o  f a c i l i t a t e  o b s e r v a t i o n  
o f  t h e  an im a ls  i n s i d e  them which  t h e n  show up b e t t e r  a g a i n s t  t h e  cream 
c o l o u r e d  w a l l s  o f  t h e  room. Each cage  has  a  30cm x 19cm x 20cm m e t a l  
n e s t b o x  a t t a c h e d  t o  t h e  r o o f  by r u n n e r s  a l o n g  which  i t  can be removed.  
N e s tb o x e s  have  a 12.5cm x 12.5cm e n t r a n c e  a t  t h e  s i d e  which  can be  c l o s e d  
by a s l i d i n g  doo r  f rom o u t s i d e  t h e  cage  t o  a s s i s t  i n  any c a p t u r e  and 
t r a n s f e r  o f  a n im a l s .  Below t h e  n e s t b o x  i s  a s h e l f  and e ach  cage  a l s o  
c o n t a i n s  a swing  and v a r i o u s  b r a n c h e s .  Access  i s  by a 44cm by 157cm door  
which  on two cages  i s  s u b d i v i d e d  i n t o  a l a r g e r  and a s m a l l e r  s e c t i o n ,  
e a c h  ope n in g  i n d e p e n d e n t l y .  The re  i s  a l s o  a s m a l l  doo r  f o r  r em ova l  o f  
t h e  n e s t b o x ,  and. two c i r c u l a r  o p e n in g s  w i t h  s l i d i n g  doo rs  t o  which  
f l e x i b l e  t u b i n g  can be a t t a c h e d  w h i c h . a c t s  a runway f o r  t h e  movement o f  
a n i m a l s  t o  o t h e r  ca g es  i f  n e c e s s a r y .  F i g u r e  2 . 3  shows, one such  c age .
Room 2 i s  l a r g e  enough t o  t a k e  t h r e e  o f  t h e s e  ca g es  i n
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F i g u r e  2 .3  Diagram o f  a f a m i l y  group cage  from room 2 
See t e x t  f o r  d e t a i l s .
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r e l a t i v e l y  c l o s e  p r o x i m i t y .  Marmosets  i n  c a p t i v i t y  a p p e a r  t o  be 
t e r r i t o r i a l  ( s e e  E p p l e ,  1970b and 1972 f o r  C a l l i t h r i x  j a c c h u s ,  S a g u in u s  
f u s c i c o l l i s  and S a gu inus  g e o f f r o y i ) . I n  t h e  w i l d ,  some s p e c i e s  may be 
t e r r i t o r i a l ,  e . g .  S a gu inus  m ys tax  ( C a s t r o  and S o i n i ,  1 9 77 ) ,  S. o e d ip u s  
(Neyman, 1977 and 1981) and S. g e o f f r o y i  (Moynihan, 1970 ) ,  w h i l e  o t h e r s  
a r e  p r o b a b l y  n o t  e . g .  S. n i g r i c o l l i s  ( I z a w a ,  1978) and C a l l i t h r i x  
h u m e r a l i f e r  (R y la n d s ,  1981) .  Because  o f  t h e  p o s s i b i l i t y  o f  t e r r i t o r i a l  
b e h a v i o u r  d i s r u p t i n g  f a m i ly  s o c i a l  i n t e r a c t i o n s ,  l a r g e  s h e e t  m e t a l  
s c r e e n s  were f i t t e d  on t h e  o u t s i d e  e i t h e r  s i d e  o f  t h e  m id d le  cage  t o  
p r e v e n t  t h e  o c c u p a n t s  o f  e ach  cage  c o n s t a n t l y  b e i n g  i n  c l o s e  v i s u a l  
p r o x i m i t y .  W ithou t  d i v i d i n g  s c r e e n s  i n d i v i d u a l s  ( p a r t i c u l a r l y  a d u l t  
m ales )  become h i g h l y  e x c i t e d  and t h r e a t e n  o c c u p a n t s  o f  o t h e r  c a g e s  w i t h  
" e r h - e r h "  v o c a l i z a t i o n s  ( a  low p i t c h e d  h a r s h  c h a t t e r i n g  s o u n d ) ,  a r c h -  
b r i s t l i n g  and s t a r i n g  ( s e e  S t e v e n s o n  and P o o l e ,  1976, f o r  f u l l  
d e s c r i p t i o n s  o f  t h e s e  b e h a v i o u r s ) . The a d u l t  m a le s  may a l s o  p e r f o r m  
g e n i t a l  p r e s e n t i n g  and g iv e  a s e r i e s  o f  l o u d ,  s h a r p  ” t s e e ,  t s e e ,  t s e e "  
c a l l s ,  b o t h  o f  which  a r e  c o n s i d e r e d  t o  be a g g r e s s i v e  t h r e a t  d i s p l a y s  by 
E pp le  (1968,  1970b,  1972) .  I n t r a f a m i l y  a g g r e s s i o n  a l s o  i n c r e a s e s .  T h i s  
was s e e n  on o c c a s i o n s  when t h e  c ages  were a c c i d e n t l y  l e f t  o u t  o f  
a l i g n m e n t .  A f t e r  ” e r h - e r h "  c a l l i n g  and a r c h - b r i s t l i n g  a t  ea ch  o t h e r  f o r  
some m i n u t e s ,  two a d u l t  m ales  i n  a d j o i n i n g  c a g e s  were s e e n  t o  t u r n  t o  
o t h e r  i n d i v i d u a l s  ( j u v e n i l e s  o r  a d o l e s c e n t s )  n e a r  them i n  t h e i r  own 
cages  and t o  b i t e  them a g g r e s s i v e l y ,  h o l d i n g  on t o  t h e  v i c t i m s  t a i l  w i t h  
t h e i r  t e e t h  and c a u s i n g  i t  t o  sc ream  l o u d l y  u n t i l  r e l e a s e d .  T h i s  l e v e l  
o f  a g g r e s s i o n  be tw een  f a m i ly  members was o n l y  s e e n  a f t e r  ’ c o n f r o n t a t i o n s ’ 
had  o c c u r r e d  be tw een  a n im a ls  i n  d i f f e r e n t  c a g e s .  Every  e f f o r t  was made < 
t o  t r y  t o  e n s u r e  t h a t  cages  were c o r r e c t l y  p o s i t i o n e d  t h e r e b y  p r e v e n t i n g  
t h i s  a g g r e s s i o n  o c c u r r i n g .
Each o f  t h e s e  cages  h o l d s  one f a m i l y  g roup ,  t h a t  i s ,  an a d u l t
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p a i r  and up t o  two s e t s  o f  o f f s p r i n g .  When t h e  n e x t  s e t  o f  o f f s p r i n g  i s  
b o rn  i n t o  a c a g e ,  t h e  e l d e s t  s e t  i s  removed t h e r e b y  m a i n t a i n i n g  a 
c o n s t a n t  f a m i l y  c o m p o s i t i o n  and p r e v e n t i n g  o v e rc r o w d in g .
The c a g e s  i n  t h e  o t h e r  two monkey rooms a r e  o f  v a r i o u s  s i z e s  
b u t  a r e  s i m i l a r  i n  o v e r a l l  d e s i g n .  These  were p u r c h a s e d  from two 
commerc ial  s u p p l i e r s ;  F o r t h t e c h  L t d . , D a l k e i t h ,  M i d l o t h i a n ,  and A l l -T ype  
Too l s  L t d . , P u r l a n d  Road, London.
The f l o o r - t r a y  saw dus t  i s  cha nged  and t h e  ca g es  and rooms a r e  
t h o r o u g h l y  c l e a n e d  once a  week u s i n g  Togo d i s i n f e c t a n t ,  a comm erc ia l  
a m p h o l y t i c  b i o c i d a l  a g e n t  made by Th. G o ldschmid t  A . G . , 43 E s s e n ,  -
G o ldsc hm id t  S t r a s s e  100 ,  West  Germany. N e s tboxes  a r e  removed and c l e a n  
ones  s u p p l i e d  e v e r y  1 -  2 m onths  and t h e  food  bowls  and d r i n k i n g  w a t e r  
b o t t l e s  a r e  washed d a i l y .
2 . 2 )  FEEDING AND HEALTH
The d i e t  f e d  t o  t h e  marmose ts  was d e v e lo p e d  from t h a t  g i v e n  
by S t e v e n s o n  (1976)  and c o n s i s t s  o f  t h e  f o l l o w i n g  :
150g o f  p e l l e t  mash i s  g iv e n  d a i l y  p e r  cage  e x c e p t  on 
Wednesdays,  S a t u r d a y s  and Sundays when f r u i t  i s  s u b s t i t u t e d .  The mash i s  
made up o f  50g o f  c r u s h e d  CPDX New World P r i m a t e  D i e t  ( L a b s u r e  Animal  
D i e t s ,  C h r i s t o p h e r  H i l l  Group L t d . ,  A g r a r i a n  House,  C a s t l e  S t r e e t ,
P o o l e ,  D o r s e t )  and 50g o f  m e a t ,  i . e .  "Chum" and " P a l " ,  canned  dogfood  
made by P e d i g r e e  P e t f o o d s ,  M e l ton  Mobray, L e i c e s t e r s h i r e .  The m ea t  i s  t o  
p r o v i d e  a d d i t i o n a l  p r o t e i n  (b o th  an im al  and p l a n t )  s i n c e  i t  i s  known 
t h a t  marmose ts  have  a h i g h  p r o t e i n  i n t a k e  ( C l a r k ,  1973;  D e i n h a r d t ,  1970) .  
C l a r k  (1973)  n o t e s  t h a t  m arm ose t s  a t  J e r s e y  Zoo r e a d i l y  a t e  c a l f  h e a r t ,  
day o l d  c h i c k s ,  i n f a n t  r a t s ,  m ic e ,  s p a r r o w s ,  and newly h a t c h e d  
d u c k l i n g s .  O c c a s i o n a l l y  one a d d i t i o n a l  f o o d s t u f f  ( s e e  l i s t  below) i s
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i n c l u d e d  i n  t h e  p e l l e t  mash.
The s t a n d a r d  f r u i t  d i e t  g i v e n  on Wednesdays and a t  weekends 
i s  made up o f  40g e ach  o f  b a n a n a ,  a p p l e ,  p e a r  and o r a n g e ,  t o g e t h e r  w i t h  
f o u r  g r a p e s  p l u s  any two a d d i t i o n a l  f o o d s t u f f s .  Th is  amount i s  g i v e n  
p e r  cage p e r  f r u i t  day .  A d d i t i o n a l  f o o d s t u f f s  i n c l u d e  : 
tomato  40g
h a r d b o i l e d  egg 40g 
p i n e a p p l e  40g
meat  50g
c a r r o t  30g
u n s h e l l e d  p e a n u t s  1 p e r  a n im a l
r u s k  i  p e r  an im a l  ( F a r l e y ’s  R usks ,  F a r l e y  H e a l t h  P r o d u c t s  L t d . ,
P l y m o u t h , Devon)
P l u s  o t h e r  f r u i t  a c c o r d i n g  t o  s e a s o n  i n  s i m i l a r  q u a n t i t i e s .
A l l  f r u i t  i s  chopped up i n t o  p i e c e s  as  t h e  m armose ts  p i c k  up 
food  w i t h  t h e i r  hands  t o  e a t  i t  and w i l l  n o t  t a k e  v e ry  l a r g e  i t e m s  
( K i n g s t o n ,  1969) .
W ate r  i s  s u p p l i e d  i n  a  b o t t l e  hung on t h e  o u t s i d e  o f  e ach  
cage which  p r o v i d e s  a c o n t i n u o u s  f low  on demand. B o t t l e s  a r e  r e f i l l e d  
w i t h  f r e s h  w a t e r  d a i l y .  I n  a d d i t i o n ,  SOrals o f  m i l k  made up from i n s t a n t  
d r i e d  skimmed m i lk  powder  i s  g i v e n  p e r  a d u l t  an im al  e v e r y  o t h e r  day .
As w e l l  as  t h e  s t a n d a r d  d i e t ,  v a r i o u s  s u p p l i m e n t s  a r e  g i v e n  t o  
m a i n t a i n  t h e  h e a l t h  o f  t h e  a n i m a l s .  Marmosets  have  a  h i g h  r e q u i r e m e n t  
f o r  v i t a m i n  D^ and i n  t h e  a b s e n c e  o f  s u n l i g h t  a r e  u n a b l e  t o  s y n t h e s i z e  
i t  from p r o v i t a m i n s  i n  t h e  s k i n .  In  c a t a r r h i n e  monkeys v i t a m i n s  D^ and 
Dg may be e q u a l l y  e f f e c t i v e  i n  t h e  m e ta b o l i s m  o f  c a l c iu m  and p h o s p h o r u s  
f o r  bone f o r m a t i o n .  In  p l a t y r r h i n e s  however ,  o n ly  v i t a m i n  D^ i s  
e f f e c t i v e l y  u t i l i z e d  i n  bone  m e t a b o l i s m . ( H e r s h k o v i t z , 1977;  L e hne r  e t  a l , 
1966) .  A d e f i c i e n c y  o f  v i t a m i n  D i n  g rowing  an im a ls  (D^ i n  m arm o se t s )
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c a u s e s  r i c k e t s  and o s t e o m a l a c i a .  Hampton and Hampton (1967)  r e p o r t  t h a t  
t h e  f i r s t  symptom o f  r i c k e t s  s e en  i n  young marmose ts  i s  t h e  i n a b i l i t y  
t o  jump. X - r a y s  o f  t h e s e  a n im a ls  show bowing o f  t h e  l o n g  b o n e s ,  
e x c e s s i v e  o s t e o i d  f o r m a t i o n  a t  t h e  j o i n t s ,  bone d e m i n e r a l i z a t i o n  and 
d e f o r m i t y  o f  t h e  l o w e r  s p i n e .  T h i s  c o n d i t i o n  can be p r e v e n t e d  by f e e d i n g  
t h e  a n im a ls  a s u p p l i m e n t  o f  v i t a m i n  p r o v i d e d  a d e q u a t e  bone m i n e r a l s  
a r e  p r e s e n t  i n  t h e  d i e t  ( C l a r k ,  1973;  Du Boulay  and C ra w fo rd ,  1968;  
K i n g s t o n ,  1969 ) .  To t h i s  end ,  500 i u  o f  v i t a m i n  D^ i n  0 . 5 g  o f  powdered  
g l u c o s e  i s  s p r i n k l e d  on t h e  food  o f  each  cage  each  weekday .
Cy tacon ,  a v i t a m i n  B^^ s o l u t i o n  m a n u f a c t u r e d  by Glaxo 
L a b o r a t o r i e s  L t d . , G r e e n f o r d ,  M id d l e s e x ,  i s  g i v e n  once  a week as  50mls 
i n  SOOmls o f  d r i n k i n g  w a t e r  p e r  c a g e .  0 .6 m ls  o f  A b id e c ,  a  p a e d i a t r i c  
m u l t i v i t a m i n  s o l u t i o n  ( P a r k e ,  Davis  and Company, P o n t y p o o l ,  Gwent) i s  
g i v e n  d a i l y  p e r  c a g e ,  added t o  t h e  f o o d .  O.Smls o f  c o r n  o i l  p e r  a d u l t  
a n im a l  i s  a l s o  g iv e n  d a i l y  w i t h  t h e  food  t o  p r o v i d e  a s o u r c e  o f  
l i n o l e i c  a c i d  which  h e l p s  t o  p r e v e n t  and c u r e  h a i r  l o s s  which  o c c u r s  
p e r i o d i c a l l y  i n  t h e  c o lo n y ,  p a r t i c u l a r l y  f rom t h e  b a s e  o f  t h e  a n i m a l s '  
t a i l s .  F i n a l l y ,  i o d i n e  s a l t  i s  s p r i n k l e d  on t h e  food  s i n c e  d u r i n g  a 
p o s t - m o r t e m  o f  two. t e n  month o l d  marmose ts  t h e  t h y r o i d  g l a n d  a p p e a r e d  
t o  be somewhat e n l a r g e d .
The food  and m i l k  a r e  g iv e n  i n  s t a i n l e s s  s t e e l  bowls  p l a c e d  
on t h e  f l o o r  o f  each  c age .  Food i s  g i v e n  a t  11am and m i l k  a t  4 .30pm.
A c o n s t a n t  good food  s u p p ly  w i t h  no d e f i c i e n c y  o f  v i t a m i n s  i s  
t h e  most  l i k e l y  c a u se  o f  t h e  h i g h  i n c i d e n c e  o f  t r i p l e t  b i r t h s  i n  c a p t i v e  
c o l o n i e s  ( Ing ram ,  1975b;  Pook,  1976) ,  I t  ha s  been  s u g g e s t e d  by Epp le  
(1970a)  t h a t  t h e  t e n d e n c y  o f  c a p t i v e - b r e d  common m arm ose t s  t o  become 
much h e a v i e r  t h a n  t h e i r  p a r e n t s  due t o  good f e e d i n g  i s  c o n n e c t e d  w i t h  
h y p e r f e r t i l i t y  and o b s t e t r i c  p r o b le m s .  T h i s  c o lo n y  h a s  e x p e r i e n c e d  v e ry  
few o b s t e t r i c  p rob lem s  ( s e e  below) b u t  has  p ro d u c e d  a h i g h  p r o p o r t i o n
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o f  m u l t i p l e  b i r t h s  -  60% b e i n g  t r i p l e t s  o r  q u a d r u p l e t s  d u r i n g  t h e  f i r s t  
t h r e e  y e a r s  o f  t h e  c o l o n y ' s  e x i s t e n c e .  However i t  was c o n s i d e r e d  
p r e f e r a b l e  t o  have  a h e a l t h y  c o lo n y  p r o d u c i n g  e x t r a  o f f s p r i n g  t h a n  t o  
r i s k  t r y i n g  t o  r e d u c e  m u l t i p l e  b i r t h s  by i n t e r f e r i n g  w i t h  t h e  d i e t .
I n f a n t s  s t a r t  t o  e a t  s o l i d  food  t a k e n  from t h e  hands  o r  
mouths  o f  t h e i r  p a r e n t s  o r  s i b l i n g s  a t  3 ~ 4 weeks o l d  and w i l l  talce
t h e i r  own fo o d  from t h e  foodbowl by 6 -  8 weeks.  They d r i n k  from t h e
w a t e r  b o t t l e  a t  5 -  6 weeks .  Weaning ( i . e .  b e i n g  s u s t a i n e d  by s o l i d  food  
and no l o n g e r  d e p e n d e n t  upon m i l k )  a p p e a r s  t o  be a t  a b o u t  12 weeks o f  
age .  T h i s  a g r e e s  w i t h  Ingram (1977)  who s u g g e s t s  11 -  13 w eeks .  However
i n f a n t s  w i l l  c o n t i n u e  t o  a t t e m p t  t o  n u r s e  as  long  as  t h e  m o th e r  l e t s  them
even  though  t h e y  may be g e t t i n g  no m i l k .  J u v e n i l e s  were  s e e n  a t t e m p t i n g  
t o  n u r s e  a t  24 weeks o l d  by which  t im e  t h e  m o the r  h a d  a n o t h e r  s e t  o f  
o f f s p r i n g  and was p r o d u c i n g  m i l k  f o r  them.
Marmosets  a r e  s u s c e p t i b l e  t o  some human r e s p i r a t o r y  v i r u s e s  
( Ing ram ,  1975b; S t e l l a r ,  1960) and c a r e  had  t o  be t a k e n  t o  a v o i d  
i n f e c t i n g  them. L a b c o a t s ,  s u r g i c a l  g l o v e s  and p a p e r  masks w e re  worn by 
a l l  p e o p l e  e n t e r i n g  t h e  monkey rooms,  as  were  W e l l i n g t o n  b o o t s  s o  t h a t  
t h e  w e a r e r  c o u ld  wa lk  t h r o u g h  a f o o t b a t h  c o n t a i n i n g  a 1% Tego 
d i s i n f e c t a n t  s o l u t i o n  p l a c e d  i n  f r o n t  o f  e a ch  monkey room d o o r .  H e a l t h  
p rob lem s  n o r m a l ly  r e p o r t e d  f o r  marmose t  c o l o n i e s  a r e  r i c k e t s  ( s e e  above)  
and p a r a s i t e s .
P a r a s i t e s  may be found  i n  newly im p o r t e d  a n i m a l s ,  o r  may be 
p i c k e d  up from c e r t a i n  food  i t e m s  such  as  c r i c k e t s  o r  mealworms 
( K i n g s t o n ,  1969;  S t e l l a r ,  1 9 6 0 ) .  E pp le  (1970a)  r e p o r t s  t h a t  most  new 
a r r i v a l s  were h e a v i l y  i n f e c t e d  w i t h  nematodes  and some w i t h  
a c a n t h o c e p h a l a n s . In  Ham pto n 's  c o lo n y  (Hampton e t  a l , 1 9 6 6 ) ,  t h e  o n l y  
m a j o r  h e a l t h  p rob lem  was p e r s i s t e n t  p a r a s i t i s m .  They n o t e d  i n f e s t a t i o n s
42
o f  m i c r o f i l a r i a ,  t r y p a n o s o m e s , m e t a s t r o n g y l e s , c e s t o d e s ,  and t h e  
a c a n t h o c e p h a l a n  P r o s t h e n o r c h i s  e l e g a n s . K i n g s t o n ’s (1969)  p rob lems
i n c l u d e d  P r o s t h e n o r c h i s  which employed  c o l e o p t e r a n  l a r v a e  as' t h e  
i n t e r m e d i a t e  h o s t ,  and an o u t b r e a k  o f  S h i g e l l a  t r a n s m i t t e d  from 
i n a d e q u a t e l y  q u a r a n t e e n e d  new s t o c k  which  ca u se d  a l a r g e  number o f  
d e a t h s .
Hunt  e t  a l  (1978)  r e v i e w  t h e  i n f e c t i o u s  d i s e a s e s  which  may be 
found  i n  m arm ose t s .  They l i s t  f o u r  t y p e s  o f  H e r p e s v i r u s ,  a l s o  m e a s l e s ,  
r a b i e s ,  y e l l o w  f e v e r ,  p a ra m y x o v i r u s  e n t e r o c o l i t i s ,  t u b e r c u l o s i s ,  
s h i g e l l o s i s  and s s l m o n e l l o s i s . O t h e r  b a c t e r i a l  d i s e a s e s  i n c l u d e  pneumonia  
and m e n i n g i t i s  c a u s e d  by D i p l o c o c c u s  p n e u m o n ia e , . p u r u l e n t  i n f l a m m a t i o n  
from S t a p h y l o c o c c u s  and S t r e p t o c o c c u s  s p p . , e n t e r i t i s  f rom E s c h e r i c h i a  
c o l i  Q’î^d P r o t e u s  spp .  , p s e u d o t u b e r c u l o s i s  f rom Y e r s i n i a  e n t e r o c o l o t i c a  
and e n t e r i t i s ,  pneumonia and s e p t i c e m i a  from K l e b s i e l l a  pn e u m o n ia e .
Of p a r a s i t e s ,  t h e  most i m p o r t a n t  i s  t h e  a c a n t h o c e p h a l a n  
P r o s t h e n o r c h i s  e l e g a n s . The p r o b o s c i s  o f  t h i s  ' t h o r n y - h e a d e d ’ worm 
becomes b u r i e d  i n  t h e  w a l l  o f  t h e  i l e u m ,  caecum o r  c o l o n  l e a d i n g  t o  
u l c e r a t i o n  and a b c e s s  f o r m a t i o n .  The outcome o f  i n f e s t a t i o n  i s  o f t e n  
m e s e n t e r i c  l y m p h a d e n i t i s ,  p e r i t o n i t i s  and d e a t h  from s e p t i c e m i a .  There  
i s  no known s a f e  and e f f e c t i v e  t r e a t m e n t  and i n d i v i d u a l  worms may have 
a l i f e s p a n  o f  s e v e r a l  y e a r s .  P r o s t h e n o r c h i s  s p i r u l a  a l s o  o c c a s i o n a l l y  
c a u s e s  t h i s  c o n d i t i o n .  O th e r  p a r a s i t e s  which  may b e  found  i n c l u d e  
v a r i o u s  t r e m a t o d e s ,  c e s t o d e s ,  nematodes  and p r o t o z o a n s .
A l l  t h e  o r i g i n a l  members o f  t h i s  co lony  had  s p e n t  s e v e r a l  
y e a r s  i n  o t h e r  c a p t i v e  c o l o n i e s  ( a l l  b u t  one b e i n g  bo rn  t h e r e )  and had  
been  c l e a r e d  o f  p a r a s i t e s  b e f o r e  t h e y  a r r i v e d  a t  t h e  Open U n i v e r s i t y .
Tiiey were f e d  o n ly  p r e p a r e d  food  and showed no s i g n s  o f  h a r b o u r i n g  
p a r a s i t e s .  F a e c a l  s am ples  were p e r i o d i c a l l y  t a k e n  and s e n t  t o  C h e r w e l l  
L a b o r a t o r i e s  L i m i t e d  (Murdock Road, B i c e s t e r ,  O x f o r d s h i r e )  f o r  a n a l y s i s
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b u t  no e v i d e n c e  o f  p a r a s i t e s  was found .
Very few p rob le m s  were  e n c o u n t e r e d  i n  t h i s  c o l o n y ,  and a l l  so 
f a r  have  been  s u c c e s s f u l l y  t r e a t e d  o r  have  s p o n t a n e o u s l y  r e c o v e r e d .
One a n i m a l ,  an a d u l t  f e m a le ,  a p p e a r e d  t o  " c a t c h "  a common c o l d  v i r u s  
and had runny  eye s  and n o s e  and r e p e a t e d l y  s n e e z e d .  A d e c o n g e s t a n t  
o i n tm e n t  (V ick ,  made by R i c h a r d s o n - M e r r e l l  L t d . , Consumer P r o d u c t s  
D i v i s i o n ,  S lo u g h ,  B u c k s . )  was a d m i n i s t e r e d  and t h e  an im a l  r e t u r n e d  t o  
normal  w i t h i n  s i x  d a y s .  A n o th e r  a d u l t  f em a le  d e v e lo p e d  a  raw s o r e  p a t c h  
on h e r  ne c k  where  h e r  i d e n t i f i c a t i o n  n e c k l a c e  had been  r u b b i n g .  The 
n e c k l a c e  was removed and t h e  s o r e  t r e a t e d  w i t h  Sav lon  a n t i s e p t i c  cream 
(Avlex L t d . ,  M a c c l e s f i e l d ,  C h e s h i r e )  and Aureomycin,  a 2% 
c h l o r t e t r a c y c l i n e  h y d r o c h l o r i d e  powder  m a n u f a c t u r e d  by Cyanamid o f  G r e a t  
B r i t a i n  L t d . ,  Animal H e a l t h  D i v i s i o n ,  G o s p o r t ,  Hampsh ire .
The c a n i n e  t e e t h  o f  an o l d  ( a b o u t  e l e v e n  y e a r s )  m ale  had  grown 
p a r t i c u l a r l y  l o n g  and a p p e a r e d  t o  be p r e s s i n g  a g a i n s t  h i s  l i p s  and 
c a u s i n g  p a i n .  The t e e t h  were  removed by a v e t e r i n a r y  s u r g e o n  w h i l e  t h e  
an im a l  was u n d e r  g e n e r a l  a n a e s t h e t i c  ( h a l o t h a n e ) . B e f o r e  r e m o v a l ,  t h e  
male  had been  p a r t i c u l a r l y  a g g r e s s i v e  and had  b i t t e n  o f f  h a l f  o f  t h e  t a i l  
o f  one o f  h i s  t e n  day o l d  i n f a n t s .  The i n f a n t  was removed from t h e  cage  
so t h a t  t h e  t a i l  s tump c o u l d  be s p r a y e d  w i t h  N obe c u tane ,  a t r a n s p a r e n t  
a c r y l i c  r e s i n  d r e s s i n g  ( A s t r a  Chem ic a ls  L t d . ,  W a t f o rd ,  H e f t s . )  and 
d u s t e d  w i t h  Aureomycin.  I t  h e a l e d  p e r f e c t l y  and t h e  monkey, now 
a d o l e s c e n t ,  a p p e a r s  t o  s u f f e r  no s e r i o u s  lo co m o to r  im p a i r m e n t .
H a i r  l o s s ,  p a r t i c u l a r l y  f rom t h e  b a s e  o f  t h e  t a i l ,  was q u i t e  
common b e f o r e  t h e  i n t r o d u c t i o n  o f  c o rn  o i l  i n t o  t h e  d i e t .  Animals  who 
s t i l l  o c c a s i o n a l l y  show i t  a r e  t r e a t e d  w i t h  Aureomycin and V e t s o v a t e  
cream (a  s t e r o i d  cream f o r  s k i n  d i s o r d e r s  made by G la x o v e t  L td .  , 
G r e e n f o r d ,  M id d le s ex )  and t h e  h a i r  r a p i d l y  r e g r o w s .
Out o f  t h e  39 b i r t h s  which to o k  p l a c e  d u r i n g  t h e  f i r s t  t h r e e
LL
y e a r s  o f  t h e  c o l o n y ’s e x i s t e n c e ,  t h e r e  have  been  o n l y  two w i t h  
c o m p l i c a t i o n s ,  b o t h  o f  t h e s e  from t h e  same f e m a le .  I n  t h e  f i r s t  
i n s t a n c e ,  t h e  b i r t h  t o o k  p l a c e  on a Sunday m o rn in g  and was o b s e r v e d  
i n t e r m i t t e n t l y  by a t e c h n i c i a n .  The fe m a le  a p p a r e n t l y  had g r e a t  d i f f i c u l t y  
i n  d e l i v e r i n g  t r i p l e t s ,  t h e  s econd  i n f a n t ,  and p o s s i b l y  t h e  t h i r d ,  b e i n g  
i n  t h e  b r e e c h  p o s i t i o n .  Two o f  t h e  t h r e e  i n f a n t s  d i e d  s h o r t l y  a f t e r  
b i r t h ,  and t h e  f em a le  b l e d  p r o f u s e l y  f o r  t h r e e  d a y s .  She a p p e a r e d  weak 
and l i s t l e s s  b u t  a f t e r  a  week had  r e t u r n e d  t o  n o r m a l .  The i n f a n t s  had  n o t  
been  e s p e c i a l l y  l a r g e ,  t h e  s u r v i v i n g  one w e ighe d  35g a t  two weeks o l d  
( t h e  mean o f  11 o t h e r  two week o l d  i n f a n t s ,  9 o f  whom were  a l s o  t r i p l e t s ,  
was 3 8 . 5g ,  s t a n d a r d  e r r o r  2 . 9 8 ) ,  b u t  t h i s  a d u l t  f e m a le  was a  p a r t i c u l a r l y  
s m a l l ,  s l i m  a n im a l  and had  o n l y  p r e v i o u s l y  p r o d u c e d  s i n g l e t o n s  and 
t w i n s .  She we ighed  3 7 6 . 6g a t  5 y e a r s  o l d ,  compared  w i t h  a  mean f o r  a l l  
s i x  a d u l t  f e m a le s  a t  r o u g h ly  t h e  same s t a g e  o f  p r e g n a n c y  o f  4 0 3 . 6g ,  
s t a n d a r d  e r r o r  9 . 9 ,  age r a n g e  4 - 6  y e a r s .  Her  n e x t  two s e t s  o f  o f f s p r i n g ,  
one o f  t r i p l e t s  and one o f  t w i n s ,  were p r o d u c e d  w i t h o u t  d i f f i c u l t y  b u t  
t h e  f o l l o w i n g  s e t  o f  t r i p l e t s  a g a i n  c a u s e d  p r o b le m s .  A l l  t h r e e  i n f a n t s  ' ; 
were  found  dead  on t h e  day o f  b i r t h  and t h e  f em a le  a p p e a r e d  weak and 
was b l e e d i n g  q u i t e  h e a v i l y .  A f t e r  two days sh e  was much s t r o n g e r  t h o u g h  
s t i l l  l o s i n g  b l o o d ,  and a f t e r  a week she  seemed q u i t e  r e c o v e r e d .  T h i s  
b i r t h  was t o w a rd s  t h e  end  o f  t h e  s t u d y  and t h e  f a m i l y  was n o t  u s e d  t o  
p ro d u c e  any more s u b j e c t s .  U n f o r t u n a t e l y ,  t h e  s e t  o f  t r i p l e t s  wh ich  d i e d  
c o n t a i n e d  an i n f a n t  which was due t o  become one o f  t h e  s u b j e c t s  f o r  
P a r t  I I .
The f i n a l  h e a l t h  p rob lem  e n c o u n t e r e d  so f a r  i n  t h e  c o lo n y  
c o n c e rn e d  an a d u l t  male  who became s e r i o u s l y  i l l  w i t h  what  was 
p re su m a b ly  an i n t e s t i n a l  i n f e c t i o n .  He had  d i f f i c u l t y  i n  s w a l l o w i n g ,  was 
u n a b l e  t o  r e t a i n  any food  and l o s t  w e i g h t  r a p i d l y .  B lood  s a m p le s  and a 
ba r ium  meal  X - ray  t a k e n  by a v e t e r i n a r y  s u rg e o n  gave  no c l u e s  as  t o  t h e
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c a u s e .  The a n im a l  was s e p a r a t e d  from h i s  f a m i l y ,  k e p t  on a l i q u i d  d i e t  
and g i v e n  a c o u r s e  o f  p e n i c i l l i n .  A f t e r  f o u r  weeks he seemed improved  
and c o u ld  t a k e  s m a l l  amounts  o f  s o f t  f r u i t .  He g r a d u a l l y  r e c o v e r e d  h i s  
h e a l t h  a f t e r  a f u r t h e r  month o f  s e p a r a t i o n  from h i s  f a m i l y .  S e p a r a t i o n  
was n e c e s s a r y  as  t h e  r e s t  o f  h i s  f a m i l y  would n o t  a l l o w  him t o  f e e d  
w i t h o u t  i n t e r r u p t i o n  and he was t o o  weak t o  chase  them away.
U n f o r t u n a t e l y  t h i s  male  was t h e  f a t h e r  o f  one o f  t h e  f a m i l y  
g ro u p s  u n d e r  o b s e r v a t i o n  f o r  t h i s  s t u d y  (g roup  B, s e e  s e c t i o n  2 . 4 ) ) .
As soon  as  t h e  i l l n e s s  was d e t e c t e d  w a tc h e s  were abandoned  on t h e  
i n f a n t  i n  t h a t  cage  and t h e  whole  f a m i l y  was moved t o  room 1. A f a m i l y  
from room 1 (g roup  D) was t h e n  moved t o  room 2 as  a r e p l a c e m e n t .  The 
fem a le  o f  t h i s  group  gave b i r t h  s h o r t l y  a f t e r w a r d s  and o b s e r v a t i o n s  
c o u l d  c o n t i n u e  on a new i n f a n t .  T h i s  was a n e c e s s a r y  move i n  o r d e r  t o  
o b t a i n  d a t a  on enough i n d i v i d u a l s  i n  t h e  t im e  a v a i l a b l e .
As a  r e s u l t  o f  t h i s  e x p e r i e n c e ,  r e c t a l  swabs were t a k e n  o f  a l l  
a n im a ls  ( o t h e r  t h a n  i n f a n t s )  i n  t h e  c o lo n y  and s e n t  t o  C h e r w e l l  
L a b o r a t o r i e s  L i m i t e d  f o r  b a c t e r i o l o g i c a l  e x a m i n a t i o n .  C u l t u r e s  made from 
t h e  swabs showed t h a t  a l l  a n im a ls  h a r b o u r e d  n o n - p a t h o g e n i c  E s c h e r i c h i a  
c o l i  and P r o t e u s  m i r a b i l i s . Some a n im a l s  had  an u n s p e c i f i e d  K l e b s i e l l a  
s p e c i e s  which c o u l d  c a u s e  i l l n e s s  i f  t h e  a n im a ls  became s t r e s s e d .  I t  
seemed l i k e l y  t h a t  t h i s  o r gan i sm  had  been  t h e  c a u se  o f  t h e  a d u l t  m a l e ’s 
i l l n e s s ,  b u t  s u p r i s i n g l y  t h e  swab c u l t u r e  o f  t h e  m ale  d i d  n o t  show t h i s  
u p .  There  was no e v id e n c e  o f  S a l m o n e l l a  o r  S h i g e l l a  i n  t h e  c o l o n y .
As t h e  c o lo n y  i s  now s e v e r e l  y e a r s  o l d  i t  may soon b e g i n  t o  
e x p e r i e n c e  p rob lem s  a s s o c i a t e d  w i t h  a g in g .  The a d u l t  male  whose c a n i n e s  
became e l o n g a t e d  and de formed i s  one example and o t h e r  m a l e s  a r e  
b e g i n n i n g  t o  show s i g n s  o f  i r r e g u l a r  t e e t h .  O t h e r  p rob le m s  which  c o u l d  
be e x p e c t e d  i n  t h e  f u t u r e  i n c l u d e  i m p a c t i o n  o f  t h e  caecum, c o l o n i c  
d i v e r t i c u l i t i s ,  c h r o n i c  n e p h r i t i s ,  m u s c u l a r  w a s t i n g  and i n f e c t i o n s  o f  
t h e  claws  and n a i l s .
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2 . 3 )  HANDLING AND HANDREARING
Monkeys had o c c a s i o n a l l y  t o  be h a n d l e d  f o r  p u r p o s e s  o f  
w e i g h i n g ,  m a r k i n g ,  d ru g  a d m i n i s t r a t i o n  and t r e a t m e n t  o f  m ino r  i n j u r i e s .  
I n  a l l  c a s e s  h a n d l e r s  wore l o n g  l e a t h e r  g l o v e s  s i n c e  m armose ts  w i l l  b i t e  
b u t  t h e i r  s m a l l  t e e t h  c a n n o t  e a s i l y  p e n e t r a t e  t h i c k  l e a t h e r .  Animals  
were  e i t h e r  g r a s p e d  d i r e c t l y  u s i n g  t h e  g l o v e s ,  o r  i n  t h e  l a r g e r  c a ges  
t r a p p e d  w i t h  a  b u t t e r f l y  n e t  f i r s t .
F o r  w e i g h i n g ,  a n im a ls  were t r a n s f e r e d  t o  a s m a l l  (240cm x 
190cm X 140cm) w i r e  mesh cage  which  c o u l d  be  p l a c e d  on a M e t t l e r  PK 16 
e l e c t r i c  b a l a n c e  which  w e ighs  c o n t i n u o u s l y . I n f a n t s  u s e d  a s  s u b j e c t s  i n  
t h i s  s t u d y  were we ighed  e v e r y  two w eeks ,  t hough  t h e y  o n l y  had  t o  be 
c a u g h t  f o r  t h e  f i r s t  e i g h t  weeks .  A f t e r  t h i s  t h e y  e f f e c t i v e l y  we ighed  
t h e m s e l v e s  on a d e v i c e  which  c o u l d  be hung t e m p o r a r i l y  i n  t h e  c a g e .
Any new o b j e c t  i n  a  cage  a t t r a c t s  a  g r e a t  d e a l  o f  a t t e n t i o n ,  
p a r t i c u l a r l y  f rom young a n im a l s  who w i l l  c o n f i d e n t l y  e x p l o r e  and swing  
on o b j e c t s  hung from t h e  cage  r o o f .  I n  t h i s  c a s e ,  a s e c t i o n  o f  a  w i r e  
mesh w i l d  b i r d  p e a n u t  f e e d e r  was a t t a c h e d  t o  a S a l t e r  12 500g maximum 
s p r i n g  b a l a n c e  and t h e  who le  was hung from t h e  cage r o o f .  As e a c h  i n f a n t  
hung from t h e  mesh b a s k e t ,  i t ' s  w e i g h t  c o u l d  be f a i r l y  a c c u r a t e l y  
( w i t h i n  5g) r e a d  o f f  f rom b e h i n d  t h e  o b s e r v a t i o n  window. F i g u r e  2 . 4  
shows t h e  mean w e i g h t  o f  16 i n f a n t s  u s e d  i n  t h i s  s t u d y .  I n f a n t s '  
f o r t n i g h t l y  w e i g h t s  were compared a g a i n s t  t h e  mean a t  t h a t  age t o  check  
w h e t h e r  o r  n o t  t h e y  were growing  a t  t h e  e x p e c t e d  r a t e .
A l l  t h e  a d u l t  a n im a ls  i n  t h e  co lo n y  were d i s t i n c t i v e l y  
d i f f e r e n t  f rom e ach  o t h e r  i n  f a c i a l  c h a r a c t e r i s t i c s .  Most a d o l e s c e n t s  
c o u ld  a l s o  be d i s t i n g u i s h e d  w i t h  f a m i l i a r i t y  and p r a c t i c e .  However ,  i n  
t h i s  s t u d y ,  i n f a n t s  had  t o  be i n d i v i d u a l l y  i d e n t i f i e d  as  e a r l y  as  two 
weeks o f  age .  At t h i s  age t w i n s  u s u a l l y  a p p e a r  more o r  l e s s  i d e n t i c a l
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FIGURE 2.4. Mean w e i g h t  o f  16 i n f a n t  common m arm ose ts  we ighed  a t  
f o r t n i g h t l y  i n t e r v a l s .  B a rs  r e p r e s e n t  one s t a n d a r d  e r r o r  e i t h e r  
s i d e  o f  t h e  mean.
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so some method o f  m ark ing  i n d i v i d u a l s  was n e c e s s a r y .  T h i s  was a l s o  
r e q u i r e d  t o  a c e r t a i n  e x t e n t  f o r  o l d e r  a n im a ls  s i n c e  d u r i n g  t h e
somet im es  e x t r e m e l y  r a p i d  i n t e r c h a n g e s  o f  b e h a v i o u r ,  f o r  example  i n  p l a y ,
an i n d i v i d u a l ’s i d e n t i t y  had  t o  be im m e d i a t e l y  o b v io u s  o r  r e c o r d i n g  o f
t h e  t i m i n g  o f  e v e n t s  would become i n a c c u r a t e .  Some o f  t h e  a d u l t  a n im a l s
o b t a i n e d  from o t h e r  c o l o n i e s  a r r i v e d  w e a r i n g  s m a l l  c h a i n  n e c k l a c e s  w i t h
e i t h e r  numbered  m e t a l  d i s c s  o r  c o l o u r e d  p l a s t i c  r i n g s  a t t a c h e d  f o r  A '
i d e n t i f i c a t i o n .  T h i s  method o f  m ark ing  h a s  p rob le m s  i n  t h a t  c h a i n s  have
t o  be c o n s t a n t l y  che cke d  a g a i n s t  r u b b i n g  and r e p l a c e d  as  t h e  a n im a l
grows ,  n e c e s s i t a t i n g  f r e q u e n t  h a n d l i n g .  One a d u l t  f em a le  d e v e lo p e d  a
s o r e  p a t c h  on h e r  neck  from t h e  c h a i n  r u b b i n g  ( s e e  s e c t i o n  2 . 2 ) )  which
had t o  be removed. In  a d d i t i o n ,  t h i s  i s  u n s u i t a b l e  f o r  v e r y  young i n f a n t s
who do n o t  have a w e l l  d e f i n e d  ’n e c k '  t o  p l a c e  a c h a i n  a round .
An a l t e r n a t i v e  method i s  t o  p a i n t  t h e  a n i m a l ' s  f u r  w i t h  a dye 
o r  s t a i n .  S e v e r a l  comm erc ia l  sheep  dyes  were t r i e d  b u t  t h e s e  l a s t e d  no 
more t h a n  a  few days  as  f r e q u e n t  grooming o f  t h e  marked  a n im a l s  r a p i d l y  
removed a l l  t r a c e s  o f  c o l o u r .  E v e n t u a l l y  a weak s o l u t i o n  o f  p i c r i c  a c i d  
was u s e d .  Th is  d r i e s  l e a v i n g  a b r i g h t  y e l l o w  s t a i n  which  can l a s t  
s e v e r a l  m onths .  P i c r i c  a c i d  ( 2 , 4 , 6 - t r i n i t r o p h e n o l )  i s  s t o r e d  u n d e r  
w a t e r  f o r  s a f e t y  s i n c e  on d r y i n g  ou t  i t  becomes h i g h l y  e x p l o s i v e .  By 
d e c a n t i n g  o f f  t h i s  w a t e r  f rom a s t o c k  b o t t l e  o f  p i c r i c  a c i d  (and  
im m e d i a t e l y  r e p l a c i n g  t h a t  t a k e n  w i t h  f r e s h  w a t e r )  a s o l u t i o n  was 
e a s i l y  o b t a i n e d  which  would  be a d e q u a t e  f o r  s e v e r a l  m o n t h ' s  u s e .  C a s u a l  
o b s e r v a t i o n s  o f  marked a n im a ls  s u g g e s t e d  t h a t  t h i s  t r e a t m e n t  l e d  t o  no 
a p p a r e n t  a l t e r a t i o n s  i n  t h e i r  b e h a v i o u r ,  o r  o f  t h e  b e h a v i o u r  o f  o t h e r  
a n im a ls  to w a rd s  them. Th i s  was c o n f i r m e d  by t h e  a n a l y s i s  by c a r e g i v e r  
o f  t h e  b e h a v i o u r a l  d a t a  c o l l e c t e d  ( s e e  c h a p t e r  4 ) .  I n  f a c t  t h e  monkeys 
d i d  n o t  a p p e a r  t o  n o t i c e  t h e  y e l l o w  s t a i n ,  and d i d  n o t  s t a r e  o r  groom t o  
remove i t  as t h e y  d i d  t h e  b l u e  and r e d  she ep  d ye s .  I n f a n t s  ( s u b j e c t s )
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were marked on t h e  h e a d  when t h e y  were c a u g h t  f o r  w e i g h in g  and from t h e  
l a s t  c a p t u r e  a t  e i g h t  weeks a n o t i c e a b l e  d i f f e r e n c e  i n  he a d  c o l o r a t i o n  
be tw een  t h e  t w i n s  (one marked ,  one unmarked)  g e n e r a l l y  l a s t e d  u n t i l  t h e  
end o f  t h e  s t u d y  p e r i o d  f o r  t h a t  i n f a n t  a t  22 weeks o l d .  O l d e r  a n im a ls  
( s i b l i n g s  o f  t h e  s u b j e c t s )  were  marked  i f  n e c e s s a r y  on t h e  o t h e r w i s e  
w h i t e  e a r t u f t s  which  b e g i n  t o  a p p e a r  a t  a round  f i v e  months o l d .
B e c a u s e ,  i n  t h i s  s t u d y ,  t h e  i n f a n t  s u b j e c t  f rom one o f f s p r i n g  
s e t  becomes one o f  t h e  o l d e r  s i b l i n g s  t o  t h e  n e x t  i n f a n t  s u b j e c t  f rom 
t h a t  f a m i l y  ( s e e  s e c t i o n  2 . 4 ) ) ,  t h e r e  was a lways one o l d e r  s i b l i n g  who 
had been  h a n d l e d  f o r  w e i g h i n g  and m ark ing  when an i n f a n t .  T h i s  s i b l i n g  
i s  d e s i g n a t e d  ' s i b  1 '  i n  what  f o l l o w s ,  t o  d i s t i n g u i s h  i t  f rom i t ' s  tw in  
' s i b  2 ' which  had  n o t  be e n  handled,  and had  n o t  been  a s u b j e c t .
H a n d l in g  r e q u i r e d  d u r i n g  d r u g g i n g  p r o c e d u r e s  i s  d e s c r i b e d  i n
c h a p t e r  5.
T r i p l e t  b i r t h s  were  common i n  t h i s  c o lo n y  (20 o u t  o f  a  t o t a l
o f  38 b i r t h s  f rom 1978 t o  1981) and as  f a m i l i e s  can  o n l y  r a i s e  two
i n f a n t s  a t  a t im e  ( s e e  s e c t i o n  2 . 4 ) )  i t  was d e c i d e d  t o  t r y  t o  h a n d r e a r
t h i r d  i n f a n t s .  A l though  t h e s e  c o u l d  n o t  be r e i n t r o d u c e d  t o  t h e i r
f a m i l i e s  i f  t h e y  were  i n v o l v e d  i n  b e h a v i o u r a l  o b s e r v a t i o n s  i t  was hoped
t h a t  t h e y  c o u ld  e v e n t u a l l y  be ho u s e d  i n  room 3 w i t h  t h e  o t h e r
a d o l e s c e n t  and ' s p a r e '  a n i m a l s .  The method f o l l o w e d  f o r  h a n d r e a r i n g
was t h a t  s e t  o u t  i n  S t e v e n s o n  ( 1 9 7 6 ) .  I n f a n t s  were  k e p t  i n  'C u r f e w '
c h i c k  i n c u b a t o r s  (Curfew A p p l i a n c e s  L t d . , O t t e r s h a w ,  S u r r e y )  a t  30 -  
o35 C. A s h e e t  o f  h e s s i a n  was l a i d  i n  t h e  b o t to m  and a t r a y  o f  w a t e r  k e p t  
b e n e a t h  t o  m a i n t a i n  h i g h  h u m i d i t y .  A p i e c e  o f  s y n t h e t i c  f u r  m a t e r i a l  
was u s e d  as a s u r r o g a t e  m o th e r  f o r  t h e  i n f a n t  t o  c l i n g  t o .  A l th o u g h  
a t t e m p t s  were made t o  h a n d r e a r  e i g h t  i n f a n t s ,  o n l y  two s u r v i v e d  t o  
m a t u r i t y .  The o t h e r  s i x  d i e d  a t  4 , 5 , 6 , 8 , 4 3  and 56 days  r e p e c t i v e l y ,  t h e  
l a s t  two o f  b a c t e r i a l  i n f e c t i o n s .  O t h e r  w o r k e r s  a l s o  r e p o r t  a low s u c c e s s
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r a t e  f o r  h a n d r e a r i n g  i n f a n t s  (Hearn and Burden ,  1979;  Pook,  1 9 7 6 ) .
A no the r  m e th o d  o f  r a i s i n g  t r i p l e t s  i s  d i s c u s s e d  by Hearn  and 
Burden (1979) .  H a n d r e a r i n g  t e c h n i q u e s  a r e  a p p l i e d  t o  ea ch  o f f s p r i n g  i n  
t u r n  so t h a t  none i s  w h o l ly  d e p r i v e d  o f  marmose t  f a m i l y  c a r e .  Each 
i n f a n t  i s  removed a t  9 a .m.  and k e p t  i n  a p a e d i a t r i c  i n c u b a t o r  f o r  24 
h o u r s ,  t h e n  swopped f o r  a n o t h e r .  By t h i s  means a l l  t h r e e  o f f s p r i n g  o f  
t r i p l e t  b i r t h s  can be s u c c e s s f u l l y  r e a r e d  t o  w ean ing .  T h i s  m ethod  would 
be i n a p p r o p r i a t e  f o r  t h i s  c o lo n y  s i n c e  i t  would i n v o l v e  t o o  much 
i n t e r f e r e n c e  and h a n d l i n g  o f  f a m i l i e s  which  s h o u l d  i d e a l l y  be i n  an 
u n d i s t u r b e d  s t a t e  f o r  b e h a v i o u r a l  o b s e r v a t i o n s .  S e c o n d ly ,  f a m i l i e s  w i t h  
t r i p l e t s  would have an ' e x t r a '  i n f a n t ,  t h i s  would c r e a t e  p ro b le m s  i n  
r e c o r d i n g  o b s e r v a t i o n s  due t o  t h e  l a y o u t  o f  t h e  compute r  k e y b o a r d  
i n v o l v e d  ( s e e  c h a p t e r  3 ) ,  and i n f a n t  s u b j e c t s  would t h e n  n o t  a l l  be  
m atched  f o r  f a m i ly  c o m p o s i t i o n  as  f a r  as  p o s s i b l e .
Due t o  t h e  low s u c c e s s  r a t e  o f  a t t e m p t s  a t  h a n d r e a r i n g  and 
t h e  c o n s i d e r a b l e  amount o f  t im e  and e f f o r t  i t  i n v o l v e s ,  i t  was d e c i d e d  
to  m a i n t a i n  o f f s p r i n g  s e t  s i z e  a t  two i n d i v i d u a l s  by r em oving  and 
humanely k i l l i n g  any e x t r a  i n f a n t s .  These i n f a n t s  were removed on e i t h e r  
t h e  f i r s t  o r  s econd  day o f  l i f e  and  g i v e n  an o v e rd o s e  o f  t h e  
a n a e s t h e t i c  S a g a t a l  ( p e n t o b a r b i t a l  sod ium, m a n u f a c t u r e d  by May and 
Baker  L t d . , Dagenham, E s s e x ) . One m i l l i l i t r e  o f  t h e  60 mg/ml s o l u t i o n  
was i n j e c t e d  i n t r a p e r i t o n e a l l y . B e f o r e  t h i s  p r o c e d u r e  s t a r t e d  no f a m i l y  
had  been  a b l e  t o  r a i s e  more t h a n  two i n f a n t s  f rom a s e t ,  t h e  r e m a i n d e r  
a lways  dy ing  b e f o r e  t h e y  were f i v e  days o l d .
2 . 4 )  COLONY COMPOSITION AND SUBJECTS USED.
At t h e  s t a r t  o f  t h i s  s t u d y  i n  1979,  t h e  marmoset  c o lo n y  
c o n s i s t e d  o f  s i x  a d u l t  p a i r s  and t h e  o f f s p r i n g  th e y  had  p r o d u c e d  s i n c e
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t h e  c o lo n y  was fo u n d e d  a y e a r  b e f o r e ,  a t o t a l  o f  26 a n i m a l s .  The a d u l t  
a n im a l s  had  been  o b t a i n e d  from t h e  P syc ho logy  Depar tm ent  o f  Read ing  
U n i v e r s i t y  and t h e  Zoology  Depa r tm ent  o f  t h e  U n i v e r s i t y  C o l l e g e  a t  
A b e r y s tw y th .  They were housed  such  t h a t  p a i r s  were formed b e tw e en  an im a ls  
f rom t h e  two d i f f e r e n t  s o u r c e s  as  f a r  as  p o s s i b l e .
A d u l t  p a i r s  a r e  k e p t  i n  f a m i l y  ca g es  c o n t a i n i n g  up t o  s i x  
a n i m a l s ,  t h a t  i s ,  t h e  p a r e n t s  p l u s  two s e t s  o f  o f f s p r i n g .  When t h e  n e x t  
s e t  o f  o f f s p r i n g  i s  b o r n ,  t h e  e l d e s t  s e t  who a r e  now a p p r o x i m a t e l y  t e n  
months o l d ,  a r e  removed t h e r e b y  p r e v e n t i n g  o v e r c r o w d i n g .  Thus ,  e x c e p t  
i n  t h e  few c a s e s  o f  s i n g l e t o n  b i r t h s ,  an i n f a n t  i s  a lw ays  a  member o f  
a g roup  c o n t a i n i n g  i t ' s  t w i n ,  a p a i r  o f  s i b l i n g s  a p p r o x i m a t e l y  f i v e  
months : o l d e r  ( s i n c e  b i r t h s  a r e  . a t - r o u g h l y  f i v e  month i n t e r v a l s , s e e  
b e l o w ) ,  i t ’s  m o t h e r  and i t ' s  f a t h e r .  The o f f s p r i n g  removed a t  t e n  months 
a r e  t r a n s f e r r e d  t o  room 3 and ho u s e d  i n i t i a l l y  as p a i r s  o f  t w i n s  o r  
p l a c e d  i n  a  l a r g e  cage  w i t h  up t o  t h r e e  o t h e r  t w in  p a i r s .  When s e x u a l l y
m a tu r e  t h e y  a r e  e i t h e r  s o l d  o r  u s e d  t o  form new a d u l t  p a i r s .
In  c a p t i v i t y ,  a d u l t  f em ale  marmose ts  commence c y c l i c a l  
o v a r i a n  a c t i v i t y  i m m e d i a t e l y  a f t e r  p a r t u r i t i o n  and may become p r e g n a n t  
on t h e  f i r s t  c y c l e  a f t e r  g i v i n g  b i r t h ,  i . e .  w i t h i n  a b o u t  t e n  d a y s ,  and 
may g i v e  b i r t h  e v e r y  5 - 6  months (Hearn ,  . 1977) .  O t h e r  s o u r c e s  g i v e  
s i m i l a r  i n t e r b i r t h  i n t e r v a l s  f o r  c a p t i v e  m arm o se t s ,  f o r  example  s i x  
months ( K i n g s t o n ,  1 9 69 ) ,  abou t  150 days ( R o the ,  1977 ) ,  and 151 -  156 
days  ( S t e v e n s o n ,  1 9 76 ) .  T his  seems t o  f o l l o w  t h e  p a t t e r n  wh ich  h a s  been 
o b s e r v e d  i n  t h e  f i e l d ;  E i s e n b e r g  (1977)  s t a t e s  t h a t  " C a l l i t r i c h i d s "  g i v e
b i r t h  e v e r y  s i x  o r  tw e lv e  months i n  t h e  w i l d .  More s p e c i f i c a l l y ,
C a l l i t h r i x  h u m e r a l i f e r  i n  B r a z i l  has  two b r e e d i n g  p e a k s  a y e a r  w i t h  
f i v e  months  be tw een  t h e  peaks  ( R y l a n d s , 1 9 81 ) ,  S a g u i n u s  n i g r i c o l l i s  i n  
Colombia g i v e s  b i r t h  t w i c e  a y e a r  i n  June  and December ( I z a w a ,  1 9 7 8 ) ,  
and o b s e r v a t i o n s  o f  S a gu inus  f u s c i c o l l i s  i n  P e r u  s u g g e s t  b i r t h s  o c c u r
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t w i c e  a y e a r  ( C a s t r o  and S o i n i , 1977 ) ,
In  t h i s  c o l o n y ,  t h e  mean i n t e r b i r t h  i n t e r v a l  o f  27 b i r t h s  was 
1 5 9 . 3 7  d a ys ,  w i t h  a s t a n d a r d  e r r o r  o f  3 . 6 0 .  M ating  was f i r s t  o b s e r v e d  
be tw een  4 and 29 days a f t e r  p a r t u r i t i o n  (mean 14 .5  hh 2 . 7 9  days)  b u t  
f i r s t  m a t i n g s  may have  been  m i s s e d  s i n c e  t h e  a n im a ls  were n o t  w a tc h e d  
c o n t i n u o u s l y .  Hearn  and Luim (1975)  r e p o r t  t h a t  common m armose ts  mate  
3 - 1 0  days a f t e r  g i v i n g  b i r t h ,  Epp le  (1970a)  g i v e s  7 - 1 0  d a y s ,  and 
S t e v e n s o n  (1976) 8 -  11 days p o s t  p a r tu m  f o r  most  f r e q e n . t i y  o b s e r v e d  
m a t i n g s .  .'This g i v e s  an e s t i m a t e d  g e s t a t i o n  l e n g t h  f o r  t h i s  c o lo n y  o f  
a round  145 d a ys .  T h i s  a g r e e s  w e l l  w i t h  o t h e r  c o l o n i e s  e s t i m a t e s  o f  140 -  
150 days ( E p p l e , 1 9 7 0 a ) , 140 days ( K i n g s t o n ,  1969) ,  and 141 -  146 days 
( S t e v e n s o n ,  1 9 76 ) ,  a l l  f o r  C a l l i t h r i x  j a c c h u s , and 140 days f o r  
S a gu inus  o e d ip u s  (Hampton and Hampton,  1965 ) .  Hea rn ,  : (1977) . d e t e r m i n e d  
t h e  g e s t a t i o n  p e r i o d  f o r  common m arm ose ts  p h y s i o l o g i c a l l y  by 
l u t e i n i z i n g  hormone a s s a y  and found  i t  t o  be  148 ^  4 . 3  d a ys .
Common marmose ts  n o r m a l l y  p r o d u c e  d i z y g o t i c  t w i n  c h i m e r i c  
young as  a r e s u l t  o f  p l a c e n t a l  a n a s to m o se s  (Hearn ,  1977) th o u g h  t r i p l e t s  
a r e  n o t  uncommon i n  c a p t i v i t y . ( E p p l e , 1970a;  S t e v e n s o n ,  1976 ) .  The 
i n c i d e n c e  o f  t r i p l e t s  h a s  a t e n d e n c y  t o  i n c r e a s e  from t h e  t im e  o f  t h e  
e s t a b l i s h m e n t  o f  t h e  c o lo n y .  In  Hearn  and B u r d e n ' s  (1979)  c o l o n y ,  t h e  
p e r c e n t a g e  o f  a l l  b i r t h s  which  were t r i p l e t s  i n c r e a s e d  s t e a d i l y  f rom 
12% i n  1974,  18% i n  1975,  28% i n  1976,  t o  43% i n  1977.  In  t h i s  c o l o n y ,  
f rom O c tobe r  1978 t o  O c t o b e r  1981 ,  o u t  o f  38 b i r t h s  7.89% were 
s i n g l e t o n s ,  31.58% were t w i n s ,  52.64% were  t r i p l e t s  and 7.89% were  
q u a d r u p l e t s .  H e a r n ’s f i n d i n g  t h a t  t h e  i n c i d e n c e  o f  t r i p l e t s  i n c r e a s e d  
w i t h  co lo ny  age i s  i n  l i n e  w i t h  d a t a  f rom t h i s  co lony  which  s u g g e s t  t h a t  
f e m a l e s ’ f i r s t  b i r t h s  t e n d  t o  c o n t a i n  f e w e r  o f f s p r i n g  t h a n  s u b s e q u e n t  
b i r t h s .  Of t h e  t h r e e  s i n g l e t o n  b i r t h s  which o c c u r r e d ,  two were  f i r s t  
b i r t h s  and t h e  o t h e r  t h e  s econd  b i r t h  by a f e m a le .
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Where more t h a n  two o f f s p r i n g  were bo rn  a t  a t i m e ,  t h e  
r e m a i n d e r ,  i f  l e f t  w i t h  t h e  f a m i l y ,  d i e d  w i t h i n  f i v e  days  o f  b i r t h .  
S t e v e n s o n  (1976)  a l s o  r e p o r t s  t h a t  f a m i l i e s  seem u n a b l e  t o  r e a r  more t h a n  
two i n f a n t s  a t  a t im e  and s u g g e s t s  t h a t  t h e  f em a le  does n o t  p ro d u c e  ’ ; 
enough m i l k  t o  m a i n t a i n  a l l  t h r e e .  M others  were o b s e r v e d  t o  n u r s e  i n f a n t s  
two a t  a  t im e  ( s e e  a l s o  Ingram ,  1975a;  K i n g s t o n ,  1969) so  i f  t h e r e  a r e  
more t h a n  two t h e  w e a k e s t  w i l l  m is s  o u t  on some f e e d s .  Hearn and Burden 
(1979)  s u g g e s t  f rom u n p u b l i s h e d  o b s e r v a t i o n s  t h a t  t h e  m ain  i n t a k e  o f  
m i lk  i s  p r o b a b l y  a t  n i g h t ,  and as  t h e  f em a le  s p e nds  t h e  n i g h t  w i t h  two 
i n f a n t s  a t t a c h e d  t o  h e r  n i p p l e s ,  t h e  r e m a i n i n g  t r i p l e t  d e c l i n e s  r a p i d l y .  
E v e n t u a l l y  i t  becomes t o o  weak t o  c l i n g  on t o  a c a r e g i v e r  and f a l l s  t o  
t h e  cage f l o o r  t o  d i e  o f  s t a r v a t i o n  o r  h y p o t h e r m ia .  P a r e n t s  were  s e e n  
t o  a t t e m p t  t o  r e t r i e v e  f a l l e n  i n f a n t s  b u t  i f  t h e y  r e p e a t e d l y  f a l l  o f f  
t h e  c a r e g i v e r  t h e y  a r e  e v e n t u a l l y  l e f t  and d i e .  F o r  t h i s  r e a s o n ,  i f  more 
t h a n  two i n f a n t s  were b o r n  i n  any o f f s p r i n g  s e t ,  t h e  e x c e s s  w ere  removed 
on t h e  f i r s t  o r  s e c o n d  day o f  l i f e  and k i l l e d  w i t h  an o v e r d o s e  o f  
a n a e s t h e t i c  ( s e e  s e c t i o n  2 . 3 ) ) .
S e a s o n a l i t y  o f  b i r t h s  was n o t  o b s e r v e d .  F i g u r e  2 . 5  shows t h e  
number o f  b i r t h s  which o c c u r r e d  d u r i n g  each  month from O c t o b e r  1978 t o  
O c tobe r  1981 and i t  can be  s e e n  t h a t ,  a p a r t  f rom b r i e f  ’ l o w s ’ i n  June  
and November/December,  b i r t h s  were f a i r l y  e v e n l y  s p r e a d  o u t  a c r o s s  t h e
mon ths  o f  t h e  y e a r .  There  was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e
2 2 i n  t h e  f r e q u e n c y  o f  b i r t h s  i n  ea ch  month ('X o n e - s a m p le  t e s t ,  *X =
5 .5 2 5 ,  p'> 0 . 9 ) .  Lack o f  b i r t h  s e a s o n a l i t y  seems t o  be g e n e r a l l y  t r u e
f o r  common m arm ose ts  i n  c a p t i v i t y  ( s e e  E p p l e ,  1970a; H e a r n ,  1977;  Ing ram ,
1975a;  K i n g s t o n ,  1 9 6 9 ) ,  though  t h e  c o t t o n - t o p  t a m a r i n  ( S a g u i n u s  o e d i p u s )
shows a  s l i g h t  g r o u p i n g  o f  b i r t h s  i n  s p r i n g  and autumn (Hampton and
Hampton, 1965;  Hampton e t  a l ,  1965 ) .  A r e c e n t  s t u d y  i n  c a p t i v i t y
(Brand,  1980) showed t h a t  o f  f i v e  c a l l i t r i c h i d  s p e c i e s  ( c o t t o n - t o p
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F i g u r e  2 . 5  S e a s o n a l i t y  o f  b i r t h s  i n  t h e  c o lo n y .  F requency  o f  b i r t h s  
o c c u r r i n g  i n  e a ch  month from 1 9 / 1 0 / 7 8  t o  1 4 / 1 0 / 8 1 .  N = 38.
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t a m a r i n s ,  s i l v e r y  m arm o se t s ,  common m arm ose t s ,  G o e l d i ’s monkeys and r e d -  
m a n t l e d  t a m a r i n s )  o n ly  t h e  c o t t o n - t o p  t a m a r i n  e x h i b i t s  a s e a s o n a l  
i n f l u e n c e  on b i r t h  d i s t r i b u t i o n  w i t h  most  o c c u r r i n g  i n  s p r i n g  and l e a s t  
i n  summer.
G a r t l a n  (1968) h a s  s u g g e s t e d  t h a t  some s p e c i e s  o f  p r i m a t e s  
d i s p l a y  b r e e d i n g  c y c l e s  i n  c o r r e l a t i o n  w i t h  e n v i r o n m e n t a l  f a c t o r s  i n  t h e  
w i l d ,  w h i l e  t h e y  m ate  a t  any s e a s o n  i n  c a p t i v i t y .  T h i s  would a p p e a r  t o  
be r e l a t e d  t o  t h e  c o n s t a n c y  o f  e n v i r o n m e n t a l  c o n d i t i o n s  g e n e r a l l y  
o c c u r r i n g  i n  c a p t i v i t y .  C o n f i r m a t i o n  o f  t h i s  i s  p r o v i d e d  by C o im bra -  
F i l h o  (1965) who k e p t  L e o n t o p i t h e c u s  r o s a l i a  i n  o u t d o o r  e n c l o s u r e s  i n  
Rio De J a n e i r o  and found  b i r t h s  o c c u r r e d  from Sep tember  t o  J a n u a r y ,  i . e .  
t h e  B r a z i l i a n  s p r i n g  and summer. F i e l d  w o r k e r s  have found  b i r t h  
s e a s o n a l i t y  i n  w i l d  p o p u l a t i o n s  o f  m arm o se t s ,  f o r  example C a l l i t h r i x
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h u m e r a l i f e r  has  two b r e e d i n g  p e a k s ,  one a t  t h e  b e g i n n i n g  o f  t h e  wet  
s e a s o n  (Sep tem ber  t o  November) and one d u r i n g  t h e  m i d d l e  o f  t h e  wet  
s e a s o n  ( F e b r u a r y  t o  A p r i l )  (R y la n d s ,  1981 ) .
T h i r t e e n  i n f a n t s  i n  f a m i l y  cages  d i e d  from 1 9 / 1 0 / 7 8  t o  
2 7 / 9 / 8 1 .  T h i s  was b e f o r e  r e g u l a r  o v e r - a n a e s t h e t i z i n g  o f  t h i r d  i n f a n t s  
ha d  begun and a l l  o f  t h e s e  were t h e  e x c e s s  i n f a n t s  f rom m u l t i p l e  b i r t h s .
In  a d d i t i o n ,  a p a i r  o f  t w i n s  bo rn  t o  one f em a le  i n  room 3 d i e d  a t  35 
and 43 days r e s p e c t i v e l y .  These were t h e  p r o d u c t  o f  a m a t i n g  b e tw een  a 
b r o t h e r  and s i s t e r  ca ged  t o g e t h e r  beyond t h e  age o f  s e x u a l  m a t u r i t y .
E pple  (1970)  a l s o  r e p o r t s  t h e  o c c u r r e n c e  o f  a b r o t h e r / s i s t e r  m a t i n g  and 
b i r t h  b u t  g i v e s  no f u r t h e r  d e t a i l s .  The f em a le  was p a i r e d  w i t h  a n o t h e r  
u n r e l a t e d  m ale  34 days b e f o r e  t h e  i n f a n t s  were b o r n  and  i t  i s  q u i t e  
l i k e l y  t h a t  t h e y  were  a t t a c k e d  by e i t h e r  t h e  male  o r  t h e i r  m o t h e r  as  one 
was found  w i t h  i t s  t a i l  p a r t l y  b i t t e n  o f f  and t h e  o t h e r  h a d  i t s  t a i l  
c o m p l e t e l y  removed.  They p re sum a b ly  d i e d  from l o s s  o f  b l o o d .  T a i l - b i t i n g  
had  a l s o  o c c u r r e d  i n  room 2 when an i n f a n t  had  h a l f  o f  i t s  t a i l  removed 
as  n o t e d  above i n  s e c t i o n  2 . 2 ) ,  t hough  t h i s  i n f a n t  was t r e a t e d  i m m e d i a t e l y  
and s u r v i v e d .  A s i m i l a r  o c c u r r e n c e  i s  g i v e n  by Pook ( 1 9 7 6 ) .  I n  h i s  c o lo n y  
two h a n d r e a r e d  i n f a n t s  were r e p l a c e d  i n  t h e i r  p a r e n t s '  c a g e  a t  39 days  
o f  age f o r  h a l f  an h o u r  t o  an ho u r  a day t o  p r e p a r e  f o r  t h e i r  c o m p l e t e  
r é i n t r o d u c t i o n  t o  t h e i r  f a m i l y .  The p a r e n t s  a p p a r e n t l y  a c c e p t e d  them 
d u r i n g  t h e s e  s h o r t  r e u n i o n s  b u t  a f t e r  a week o f  t h i s  one i n f a n t  was found 
w i t h  i t s  l e g  b e i n g  chewed a t  by one o f  i t s  p a r e n t s ,  and had  h a l f  o f  i t s  
o t h e r  l e g  and h a l f  i t s  t a i l  m i s s i n g .
From t h e  o r i g i n a l  s i x  p a i r s ,  t h e  co lo n y  h a s  p r o d u c e d  t o  d a t e  
( 1 9 / 1 0 / 8 1 )  99 a n i m a l s .  T h i s  i s  a h i g h e r  r a t e  o f  p r o d u c t i o n  t h a n  c o u ld  
be  e x p e c t e d  i n  t h e  w i l d .  Neyman (1981)  s u g g e s t s  t h a t  t h e  o u t p u t  o f  young 
p e r  f em a le  Sag u in u s  o e d ip u s  i n  t h e  w i l d  i s  l e s s  t h a n  t e n  young b o r n  i n  
h e r  l i f e t i m e .  The f e m a le s  i n  t h i s  co lony  have so  f a r  p r o d u c e d  a mean o f
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16 ^  1 . 6 5  young each  and t h e r e  i s  no r e a s o n  t o  suppose  t h a t  t h e y  w i l l  
n o t  c o n t i n u e  t o  r e p r o d u c e  a t  t h e  same r a t e  f o r  a t  l e a s t  a n o t h e r  f i v e  
y e a r s .  The d i f f e r e n c e  i n  p r o d u c t i v i t y  i s  m o s t  l i k e l y  r e l a t e d  t o  t h e  
c o n s t a n t  food  s u p p ly  and l a c k  o f  p r e d a t o r s  and d i s e a s e  i n  c a p t i v i t y .
O b s e r v a t i o n s  f o r  P a r t s  I and I I  were c a r r i e d  ou t  i n  room 2 and 
were t h u s  l i m i t e d  t o  t h e  f a m i l i e s  p r e s e n t  i n  t h e  t h r e e  c a ges  i n  t h i s  room. 
The p r o j e c t  was d e s i g n e d  such  t h a t  f o r  P a r t  I t h e r e  would be n i n e  
s u b j e c t s ,  t h r e e  i n f a n t s  f rom e a c h  o f  t h e  t h r e e  f a m i l i e s ,  and t h e  same 
f o r  P a r t  I I .  T h i s  would  a l l o w  c o m p a r i s o n s  o f  f a m i l y  d i f f e r e n c e s  t o  be 
made a c r o s s  t h e  two p a r t s ,  as  w e l l  as  an e q u a l  number o f  s u b j e c t s  i n  t h e  
u n d i s t u r b e d  and i n  t h e  d ru g g ed  c o n d i t i o n s .  D a ta  was r e c o r d e d  f o r  n i n e  
s u b j e c t s  i n  P a r t  I .  However ,  a s  n o t e d  i n  2 . 2 )  above ,  t h e  i l l n e s s  o f  one o 
o f  t h e  a d u l t  m a le s  n e c e s s i t a t e d  e x c h a n g i n g  h i s  f a m i l y  w i t h  a n o t h e r  
h e a l t h y  one from room 1,  such  t h a t  P a r t  I I  c o n t a i n e d  some s u b j e c t s  f rom 
a f a m i l y  r e l a t i v e l y  new t o  t h e  room compared  w i t h  t h e  o t h e r  f a m i l i e s
u s e d .  In  f a c t  t h e  f e m a le  gave b i r t h  s h o r t l y  a f t e r  t h e  move so  t h a t  t h e
s u b j e c t s  t a k e n  from t h a t  f a m i l y  had  s p e n t  t h e i r  e n t i r e  l i v e s  i n  t h i s  
room, though  t h e  p a r e n t s  and one s e t  o f  o l d e r  s i b l i n g s  had  p r e v i o u s l y  
been  i n  room 1. D a ta  f rom t h e  i n f a n t  which was b e i n g  o b s e r v e d  when t h e  
f a t h e r  became i l l  was d i s c a r d e d .
U n f o r t u n a t e l y  i t  was i m p o s s i b l e  t o  o b t a i n  d a t a  on n i n e  i n f a n t s  
f o r  P a r t  I I  as  t h e  l a s t  s e t  o f  i n f a n t s  t o  be u s e d  from one o f  t h e
f a m i l i e s  were a l l  found  dead on t h e  day o f  b i r t h  ( s e e  s e c t i o n  2 . 2 )  a b o v e ) .
There  was i n s u f f i c i e n t  t im e  l e f t  a v a i l a b l e  t o  w a i t  a n o t h e r  f i v e  months 
f o r  a n o t h e r  s e t  t o  be bo rn  ( o r  a n o t h e r  t e n  months t o  e n s u r e  o l d e r  s i b l i n g s  
o f  an e q u i v a l e n t  age t o  a l l  o t h e r  s u b j e c t s '  s i b l i n g s ) ,  and no o t h e r  
f a m i l i e s  were r e a d i l y  a v a i l a b l e  t o  be moved i n t o  room 2 as  a r e p l a c e m e n t .  
T h i s  r e s u l t e d  i n  t h e r e  b e i n g  o n ly  e i g h t  s u b j e c t s  f o r  wh ich  d a t a  was 
c o l l e c t e d  i n  P a r t  I I .
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The s u b j e c t s  u s e d  c o n s i s t e d  o f  one i n f a n t  from  a p a i r  o f  
tw in s  from e a ch  s u c c e s s i v e  s e t  o f  o f f s p r i n g  a v a i l a b l e :  Each p a i r  o f  
tw in s  became th e  o l d e r  s i b l i n g s  t o  t h e  n e x t  p a i r  o f  tw in s  b o rn  t o  t h e i r  
f a m i ly ,  so  t h a t  each  s u b j e c t  was i n  f a c t  o b s e rv e d  o v e r  two t im e  p e r i o d s ,  
once as an i n f a n t  s u b j e c t ,  and once as  a c a r e g i v e r  t o  t h e  n e x t  i n f a n t  n 
s u b j e c t .  In  what f o l l o w s ,  s u b j e c t s  a r e  r e f e r r e d  t o  as  ' i n f a n t s '  even  
though  th e y  a r e  o b s e rv e d  up t o  22 weeks o f  a g e ,  by w h ich  t im e  t h e y  can 
be c l a s s i f i e d  as j u v e n i l e s  ( In g ra m , 1 9 7 5 a ) .  Male and f e m a le  p a r e n t s  a r e  
r e f e r r e d  t o  r e s p e c t i v e l y  as t h e  ' f a t h e r '  and t h e  'm o th e r '  t h e  i n f a n t s  
l i t t e r m a t e  i s  r e f e r r e d  t o  as i t s  ' t w i n ' ,  and th e  r e m a in in g  f a m i ly  members 
who a re  t h e  p r e v i o u s  s e t  o f  o f f s p r i n g  as  ' s i b l i n g s '  o r  ' o l d e r  s i b l i n g s ' .  
As n o te d  above ( s e e  s e c t i o n  2 . 3 ) ) ,  t h e  s i b l i n g  w hich  was t h e  s u b j e c t  i n  
t h e  p r e v i o u s  s e t  o f  i n f a n t s  i s  r e f e r r e d  t o  a s ' s i b  1 '  and i t s  tw in  as 
' s i b  2 ' .  Of t h e  n i n e  s u b j e c t s  u s e d  i n  P a r t  I ,  s e v en  w ere  m a le  and two 
f e m a le .  In  P a r t  I I ,^  two o u t  o f  e i g h t  s u b j e c t s  w ere  m a le  and s i x  
f e m a le .  T a b le s  2 . 1  and 2 .2  g iv e  d e t a i l s  o f  t h e  f a m i l i e s  and s u b j e c t s  
u s e d .  A f t e r  s e c t i o n  4 .5 b )  s i b l i n g s  a r e  no l o n g e r  d i s t i n g u i s h e d  a s  s i b  1 
and s i b  2 b u t  a r e  b o th  s im p ly  r e f e r r e d  t o  as  s i b l i n g s .
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T a b le  2 . 1
Marmoset f a m i l i e s  u s e d  in  th e  s tu d y .
Fam ily
code
S ource  o f  Age o f  p a r e n t s  No. l i t t e r s  
p a r e n t s  a t  s t a r t  o f  p ro d u ce d  b e f o r e  
s t u d y / y e a r s  s t a r t  o f  u s e  
i n  t h i s  s tu d y
No. s u b j e c t s  
p r o v id e d
A & R ead ing  
g A b e ry s tw y th
4 i  2
3
6
B & R ead ing  
g A berys tw y th
4 2 
3
4
C d* A b ery s tw y th > 8  2 5
^ A berys tw y th
D (f A b ery s tw y th  
^ R ead ing
5
2 i
2
F am ily  B -  F a t h e r  became i l l ,  f a m i ly  removed.
Fam ily D -  Fam ily  w h ich  r e p l a c e d  f a m i ly  B.
Fam ily C -  E ig h th  l i t t e r  
d ie d  on day o f
c o n t a i n i n g  n i n t h  s u b j e c t  f o r  
b i r t h .
P a r t  I I  a l l
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T a b le  2 .2
S u b j e c t s  u s e d  i n  t h e  s tu d y .
F o r  e a c h  s u b j e c t ,  num bered down t h e  l e f t  hand  s i d e  o f  t h e  t a b l e ,
sym bols  d e n o te  t h e  f o l l o w i n g :
F i r s t  l i n e  -  r i n g e d  symbol g iv e s  s e x  o f  s u b j e c t  
xn g i v e s  l i t t e r  s i z e ,  x2 = tw in s
x3 = t r i p l e t s  
x4 = q u a d r u p l e t s  
se c o n d  symbol g iv e s  s e x  o f  tw in .
Second l i n e  -  sym bols  g iv e  s e x e s  o f  o l d e r  s i b l i n g s .  A r i n g e d  symbol 
i n d i c a t e s  s i b l i n g  was a s u b j e c t  i n  t h e  p r e v i o u s  l i t t e r .
FAMILY
SUBJECT 
P a r t  I
P a r t  I I
1
2
3
4
5
6
7
8 
9 
1 
2
3
4
5
6 
7
2^x2 f
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. cf
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CHAPTER 3 -  Methods
T h is  c h a p t e r  d e s c r i b e s  what p a r t i c u l a r  b e h a v io u r s  w ere  o b s e rv e d  
and r e c o r d e d ,  how th e  d a t a  were c o l l e c t e d  and how th e y  w ere  o r g a n i s e d  f o r  
p r e s e n t a t i o n  and a n a l y s i s .
3 .1 )  BEHAVIOURS OBSERVED
The o b j e c t  o f  t h i s  s tu d y  was t o  i n v e s t i g a t e  r e l a t i o n s h i p s  
be tw een  i n d i v i d u a l s ,  h ence  d a t a  was c o l l e c t e d  on s o c i a l  b e h a v i o u r .  Non­
s o c i a l  b e h a v io u r ,  such  as gnawing and m a n i p u la t i n g  o b j e c t s ,  was n o t  
r e q u i r e d .  P r e l i m i n a r y  o b s e r v a t i o n  o f  m arm oset f a m i l i e s  h a d  a l lo w e d  a 
com p reh en s iv e  l i s t  o f  i n t e r a c t i v e  b e h a v io u r s  t o  be drawn up and  d a t a  was 
c o l l e c t e d  on t h e s e .  The b e h a v io u r  c a t e g o r i e s  u s e d  i n  t h i s  s tu d y  a r e  
d e f i n e d  below  and a r e  l i s t e d  i n  t a b l e  3 . 1 .  A l t e r n a t i v e  names u s e d  t o  
d e s c r i b e  b e h a v io u r s  a r e  g iv e n  i n  th e  d e f i n i t i o n s . Names f o r  b e h a v io u r  
c a t e g o r i e s  a r e  u se d  th ro u g h o u t  t h e  t e x t  as  shown be lo w , i . e .  w i t h o u t  
q u o t a t i o n  m arks , u n d e r l i n i n g  o r  c a p i t a l  l e t t e r s  u n le s s  in d ic a te d _ b e X o w .
a) B e h a v io u r  s t a t e s .
A ' s t a t e '  i s  a b e h a v i o u r a l  c a t e g o r y  w hich l a s t s  f o r  a 
m e a s u ra b le  amount o f  t im e  w hich  i s  d e l i m i t e d  by th e  moment i t  b e g in s  and 
th e  moment i t  e n d s .  Seven s e p a r a t e  s t a t e s  w ere  r e c o r d e d ,  f o u r  o f  w hich  
a r e  m u tu a l ly  e x c l u s i v e ,  w h i l e  th e  r e m a in in g  t h r e e  o v er la p  i n  t im e  w i th  
two o f  th e  f i r s t  f o u r  ( s e e  t a b l e  3 . 1 ) .  An e i g h t h  s t a t e  com bines f i v e  o f  
th e  s e p a r a t e  s t a t e s .  S t a t e s  a r e  r e c o r d e d  f o r  th e  s u b j e c t  i n f a n t  w i th  r e s p e c t  
t o  th e  c a r e g i v e r  i t  i s  i n t e r a c t i n g  w i t h .  F o r  exam ple an in fa n t  p l a y i n g  
w i th  i t ' s  tw in  i s  r e c o r d e d  as b e in g  i n  a s t a t e  o f  p l a y  even th o u g h  i t  i s
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T a b le  3 . 1
B e h a v io u r  c a t e g o r i e s  u s e d  i n  t h e  s tu d y .
A. STATES i )  M u tu a l ly  e x c l u s i v e
1. On
2 .  C o n ta c t
3. Huddle
4 . O ff
i i )  O v e r la p  w i t h  3. and 4 .  above
5. P l a y
6 . I n f a n t  grooms
7. C a r e g iv e r  grooms
i i i )  Combined
8 . W ith
B. EVENTS i )  R e c o rd ed  a t  a l l  ages
1 . I n f a n t  i s  p i c k e d  up
2 .  I n f a n t  a v o id s  c a r r y
3 . I n f a n t  g e t s  on
4 . R e j e c t i o n
5 . I n f a n t  g e t s  o f f
6 . C a r e g iv e r  r e s t r i c t s
7. R u b - o f f
8. F a i l s  t o  rub o f f
9 . Approach
10. Leave
11. S u c c e s s f u l  f o o d - s t e a l
12 . U n s u c c e s s f u l  f o o d - s t e a l
13. T h r e a t / a t t a c k
14. Tantrum
15. Ig n o re
i i )  R eco rded  a t  22 weeks o n ly
16. S u c c e s s f u l , i n t e r r u p t i o n
17. U n s u c c e s s f u l  i n t e r r u p t i o n
18. P i c k s  up i n f a n t  s i b l i n g  s u c c e s s f u l l y
19. P i c k s  up i n f a n t  s i b l i n g  u n s u c c e s s f u l l y
20. Rubs o f f  i n f a n t  s i b l i n g  s u c c e s s f u l l y
21. Rubs o f f  i n f a n t  s i b l i n g  u n s u c c e s s f u l l y
62
a l s o  o f f  ( i . e .  away from , se e  d e f in i t i o n  below ) i t ' s  p a r e n t s  and s i b l i n g s .
i )  On
Time on i s  d e f i n e d  as b e in g  th e  p e r i o d  d u r in g  w hich an i n f a n t  
i s  b e in g  c a r r i e d  by a c a r e g i v e r .  The i n f a n t  may be c a r r i e d  i n  any p o s i t i o n  
( d o r s a l ,  l a t e r a l  e t c . )  p r o v id e d  t h a t  i f  t h e  c a r e g i v e r  moves away th e  i n f a n t  
i s  c a r r i e d  a lo n g  w i th  i t .  I n f a n t s  w hich  a r e  on m a i n t a i n  t h e i r  p o s i t i o n  
by c l i n g i n g  w i th  hands  and f e e t  and a r e  n o t  h e l d  on by t h e  c a r e g i v e r s  
t h e m s e lv e s .
i i )  C o n ta c t
C o n ta c t  i s  d e s c r i b e d  as  an i n f a n t  s i t t i n g  w i t h  a  s p e c i f i c  
c a r e g i v e r .  T ha t  i s ,  t h e  i n f a n t  s i t s ,  c ro u c h e s  o r  l i e s  n e x t  t o  a n o th e r  
i n d i v i d u a l  w i th  some p a r t  o f  i t s  body to u c h i n g  th e  o t h e r ,  and  w i t h  i t s  
t r u n k  w i t h i n  20 cms o f  t h a t  i n d i v i d u a l .  U s u a l ly  c o n t a c t  i n v o l v e s  a n im a ls  
s i t t i n g  a lo n g s i d e  e a ch  o t h e r  p r e s s e d  c l o s e l y  t o g e t h e r .  C o n ta c t  o n ly  
i n v o lv e s  two a n im a ls  a t  a t im e ,  t h e  i n f a n t  and one c a r e g i v e r .  Where more 
t h a n  two a n im a ls  a r e  i n v o lv e d  th e  b e h a v io u r  c a t e g o r y  becomes h u d d le  ( s e e  
b e lo w ) .
i i i )  Huddle
H udd le ,  o r  f a m i ly  h u d d le ,  o c c u r s  when more t h a n  two a n im a ls  
a r e  s i t t i n g  t o g e t h e r  as above. I t  u s u a l l y  o c c u r s  f o r  p r o lo n g e d  p e r i o d s  
and o f t e n  i n v o lv e s  a l l  a n im a ls  i n  a cage  fo rm in g  a h e a p .  T h e i r  t a i l s  
f r e q u e n t l y  c o i l  up and th e y  may s l e e p  i n t e r m i t t e n t l y .
i v )  O ff
Time s p e n t  o f f  i s  e q u i v a l e n t  t o  t h a t  t im e  when th e  a n im a l  i s  
i n  none o f  th e  above t h r e e  s t a t e s .  T ha t  i s ,  i t  i s  n o t  on c a r e g i v e r s  o r  
i n  c o n t a c t  w i th  them b u t  i s  away from them by a t  l e a s t  20 cms.
v) P la y
P la y  f o r  t h e  p u rp o s e s  o f  t h i s  s tu d y  i n c l u d e s  s o c i a l  p l a y  
o n ly .  S e l f - p l a y ,  o r  p la y  w i th  o b j e c t s  i s  n o t  i n c l u d e d .  P l a y  i s  t y p i c a l l y  
s i l e n t  and may in v o lv e  th e  p l a y - f a c e  o r  open-m outh  f a c e  ( S te v e n s o n  &
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P oo ls»  1976 ) .  I t  c o n s i s t s  o f  r a p i d  c h a s in g  w i th  f r e q u e n t  t o —f r o  m o tio n s  
be tw een  th e  a n im a ls ,  p o u n c in g  and w r e s t l i n g ,  r o l l i n g ,  g e n t l e  b i t i n g ,  
g r a s p i n g  and b a t t i n g .  S o c i a l  p l a y  i n  common m arm osets  i s  more f u l l y  
d e s c r i b e d  i n  C halm ers & Locke-Haydon (1 9 8 1 ) .
v i )  I n f a n t  grooms c a r e g i v e r .
B ou ts  o f  a l lo g r o o m in g  i n  w hich  th e  i n f a n t  grooms a n o t h e r  
i n d i v i d u a l ,  combing th ro u g h  th e  f u r  w i th  i t s  hands  and  n i b b l i n g  w i th  i t s  
t e e t h .
v i i )  C a r e g iv e r  grooms i n f a n t .
B ou ts  o f  a l lo g ro o m in g  i n  w hich  th e  i n f a n t  i s  groomed by a n o t h e r  
i n d i v i d u a l .  C a t e g o r i e s  v i )  and v i i )  o f t e n  o c c u r  a l t e r n a t e l y  b u t  t h e  
s i t u a t i o n  w here two a n im a ls  groom e a ch  o t h e r  s i m u l t a n e o u s l y  does  n o t  
o c c u r .
v i i i )  With
Time w i t h  i s  a  combined b e h a v io u r  s t a t e  made up o f  t h e  sum o f  
t im e  s p e n t  on, i n  c o n t a c t ,  p l a y i n g ,  groom ing and b e in g  groom ed. I t  i s  th u s  
a  m easure  o f  t h e  t o t a l  t im e  an i n f a n t  sp e n d s  w i t h i n  20 cms and 
i n t e r a c t i n g  w i th  an i n d i v i d u a l .
A d i f f e r e n t  way o f  m e a s u r in g  t im e  w i th  would  be  t h e  t o t a l  t im e  
s p e n t  be tw een  a p p ro a c h e s  and l e a v i n g s  w i th  t h a t  c a r e g i v e r  ( t h i s  h a s  b e e n  
te rm ed  t im e  i n  p r o x im i t y  i n  s e c t i o n  3 .3 )  and i n  c h a p t e r  5 ) .  H ow ever, t im e  
w i th  and t im e  i n  p r o x im i ty  o v e r l a p  t o  d i f f e r e n t  d e g re e s  a t  d i f f e r e n t  ages  
and i t  was n o t  p o s s i b l e  to  e n t i r e l y  s e p a r a t e  them o u t  i n  th e  e a r l y  weeks 
o f  i n f a n t  l i f e  from th e  d a t a  c o l l e c t e d .  F o r  exam ple ,  t im e  i n  p r o x i m i t y  
depends on th e  o c c u r r e n c e  o f  an a p p ro ach  and t h e n  a l e a v i n g .  In  t h e  f i r s t  
few days o f  l i f e  an i n f a n t  may be p a s s e d  from one c a r e g i v e r  t o  a n o t h e r  
( v i a  a r u b - o f f  and th e n  a p ic k - u p  by an a d j a c e n t  c a r e g i v e r )  w i t h o u t  an 
ap p ro ach  o r  a l e a v e  o c c u r in g .  T h is  i s  r e c o r d e d  as t im e  w i th  b u t  n o t  t im e  
i n  p r o x im i ty .  Hence t im e  w i th  was ch o sen  i n  p r e f e r e n c e  t o  t im e  i n  p r o x im i t y
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as a m easu re  o f  o v e r a l l  d i s t r i b u t i o n  o f  i n f a n t  t im e  amongst i t ’ s 
c a r e g i v e r s .
b) B e h a v io u r  e v e n t s .
An ’e v e n t ’ i s  a b e h a v io u r a l  o c c u r r e n c e  f o r  w hich  a d u r a t i o n  
m easure  i s  n o t  t a k e n ,  f o r  exam ple an a p p ro a c h .  Most e v e n t s  o c c u r  
i n s t a n t a n e o u s l y ,  th o u g h  even  w i th  l o n g e r  e v e n t s  ( su c h  as  an a t t e m p t  by 
a c a r e g i v e r  t o  rub  an i n f a n t  o f f  w hich  f a i l s )  i t  i s  assum ed t h a t  i t  i s  
th e  o c c u r r e n c e  o f  t h e  e v e n t  w hich i s  im p o r ta n t  n o t  how lo n g  i t  t a k e s .
i )  I n f a n t  i s  p i c k e d  u p .
An i n i t i a t i o n  o f  a  b o u t  o f  t im e  on by a c a r e g i v e r ,  a l s o  
d e s c r i b e d  as a  c a r e g i v e r  ’o n ’ , where an ’o n ’ i s  an i n i t i a t i o n  o f  a  b o u t  
o f  t im e  c a r r i e d  ( i n  t h i s  c a s e  by a c a r e g i v e r  r a t h e r  t h a n  by an i n f a n t ) .
The c a r e g i v e r  l e a n s  to w a rd s  t h e  i n f a n t  and may s t r e t c h  o u t  an arm to w a rd s  
i t .  The i n f a n t  r e s p o n d s  by c l i n g i n g  on t o  t h e  c a r e g i v e r .  Som etim es t h e  
c a r e g i v e r  may g r a s p  t h e  i n f a n t  w i th  one o r  b o th  h a n d s .
i i )  I n f a n t  a v o id s  c a r r y .
The i n f a n t  a v o id s  b e in g  p i c k e d  up and c a r r i e d  by a c a r e g i v e r .
In  t h i s  c a s e  a  c a r e g i v e r  a t t e m p t s  t o  p i c k  up an i n f a n t  b u t  t h e  i n f a n t  does 
n o t  r e s p o n d  by c l i n g i n g  on t o  i t .  The i n f a n t  may move away from  t h e  
c a r e g i v e r  o r  s im p ly  rem ain  where i t  i s .
i i i )  I n f a n t  g e t s  o n .
A b o u t  o f  t im e  on i n i t i a t e d  by th e  i n f a n t ,  a l s o  d e s c r i b e d  as 
an i n f a n t  ’o n ’ . The i n f a n t  c ra w ls  o r  c l im b s  on t o  a c a r e g i v e r  w i t h o u t  
any a s s i s t a n c e  from  th e  c a r e g i v e r .
i v )  R e j e c t i o n .
A c a r e g i v e r  p r e v e n t s  t h e  i n f a n t  from c l im b in g  on t o  i t  e i t h e r  
by moving away from i t  and p u s h in g  i t  away, k e e p in g  i t  a t  a  d i s t a n c e  
w i th  an arm, o r  by lu n g in g  a t  i t  and b i t i n g  i t  w h i l e  m aking ’e r h - e r h ’ 
v o c a l i z a t i o n s  (S te v e n s o n  & P o o le ,  197 6 ) .
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v) I n f a n t  g e t s  o f f .
The t e r m i n a t i o n  o f . b o u t  o f  t im e  on by th e  i n f a n t ,  a l s o  
d e s c r i b e d  as an i n f a n t  ' o f f ,  w here  an ' o f f  i s  a t e r m i n a t i o n  o f  a b o u t  
o f  t im e  on ( i n  t h i s  c a se  by th e  i n f a n t  r a t h e r  th a n  by a c a r e g i v e r ) . The 
i n f a n t  c l im b s  o f f  t h e  c a r e g i v e r  a p p a r e n t l y  o f  i t s  own a c c o r d .
v i )  C a r e g iv e r  r e s t r i c t s .
A c a r e g i v e r  p r e v e n t s  t h e  i n f a n t  from  g e t t i n g  o f f  o f  i t ,  by 
p u l l i n g  i t  away from th e  p a r t  o f  t h e  cage  i t  was a b o u t  t o  move t o ,  o r  
by o b s t r u c t i n g  i t  w i th  an arm.
v i i )  R u b - o f f .
A r u b - o f f  i s  t h e  t e r m i n a t i o n  o f  a  b o u t  o f  t im e  on by a 
c a r e g i v e r ,  a l s o  d e s c r i b e d  as a c a r e g i v e r ' o f f  . The c a r e g i v e r  s c r a p e s  th e  
i n f a n t  o f f  th ro u g h  ru b b in g  i t  a g a i n s t  t h e  s i d e  o r  f l o o r  o f  t h e  ca g e .  
R u b b in g - o f f  may in v o lv e  t h e  i n f a n t ' s  h a n d s ,  f e e t  and h e a d  b e in g  b i t t e n  
w h i le  i t  i s  pu sh ed  a g a i n s t  t h e  c a g e , and c a r e g i v e r s  may a l s o  a t t e m p t  to  
push  i n f a n t s  o f f  w i th  t h e i r  h a n d s .
v i i i )  F a i l s  to  rub o f f .
A c a r e g i v e r  a t t e m p t s  t o  remove an i n f a n t  i t  i s  c a r r y i n g  by 
ru b b in g  i t  a g a i n s t  th e  c a g e ,  b u t  t h e  i n f a n t  p r e v e n t s  i t s e l f  from  b e in g  
ru b b e d  o f f ,  o f t e n  by c r a w l in g  o v e r  t h e  c a r e g i v e r  away from  t h e  r e g i o n  
t h a t  i s  b e in g  ru b b ed .
ix )  A p p ro ach .
An app roach  i s  any movement by an i n d i v i d u a l  to w a rd s  a n o th e r  
i n d i v i d u a l  w hich b r i n g s  i t  from beyond 20 cms t o  w i t h i n  20 cms o f  t h a t  
i n d i v i d u a l .  The ,d i s t a n c e  o f  20 cms was c h o sen  as  b e in g  a p p r o x im a te ly  th e  
r e a c h in g  d i s t a n c e  o f  a m armoset o t h e r  th a n  a s m a l l  i n f a n t .
x) L e a v e .
The r e v e r s e  o f  an a p p ro a c h ,  t h a t  i s ,  any movement by one 
i n d i v i d u a l  which talces i t  beyond 20 cms o f  a n o th e r  i n d i v i d u a l .
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x i )  S u c c e s s f u l  f o o d - s t e a l .
The i n f a n t  t a k e s  a p i e c e  o f  food  from  th e  hand  o r  mouth o f  
a c a r e g i v e r .
x i i )  U n s u c c e s s f u l  f o o d - s t e a l .
The i n f a n t  t r i e s  t o  t a k e  a p i e c e  o f  food  from  th e  hand  o r  
mouth o f  a c a r e g i v e r  b u t  does  n o t  s u c c e e d  i n  o b t a i n i n g  i t .
x i i i )  T h r e a t / a t t a c k .
A c a r e g i v e r  t h r e a t e n s  t h e  i n f a n t  by s i t t i n g  up on i t s  h a u n c h e s ,  
f l a t t e n i n g  i t s  e a r t u f t s  and  m aking ' e r h - e r h '  v o c a l i z a t i o n s .  An a t t a c k  
o c c u rs  when th e  c a r e g i v e r  lu n g e s  a t ,  o r  c h a s e s  th e  i n f a n t ,  g r a s p i n g  i t  
w i th  one hand  and b i t i n g  i t  h a r d .  T h is  c a te g o r y  o f  b e h a v io u r  u s u a l l y  
o c c u rs  when o l d e r  i n f a n t s  t r y  t o  s t e a l  food  from c a r e g i v e r s .
x iv )  T a n tru m .
A d i s t r e s s  c a l l ,  t h e  " c h a r a c t e r i s t i c  i n f a n t i l e  r e a c t i o n  t o  
l o s s  o f  p h y s i c a l  c o n t a c t "  (E p p le ,  1968) made by i n f a n t s  u s u a l l y  d u r in g  
th e  e a r l y  weeks o f  l i f e  when t h e y  a r e  l e f t  a lo n e  o r  a r e  ro u g h ly  
h a n d le d  by t h e i r  c a r e g i v e r s .  E pp le  (1968) d e s c r i b e s  t h e  sound  as  a s q u e a l  
o r  'n g h '  c a l l .  T antrum s t e n d  t o  g e t  h a r s h e r  i n  sound as  t h e  i n f a n t  g e t s  
o l d e r .
xv) I g n o r e .
A c a r e g i v e r  i g n o r e s  t h e  i n f a n t ' s  a t t e m p t  t o  g a in  i t s  a t t e n t i o n ,  
f o r  example th e  i n f a n t  may ap p ro a c h  a c a r e g i v e r  and v o c a l i z e ,  b u t  th e  
c a r e g i v e r  does n o t  move o r  t u r n  t o  lo o k  a t  t h e  i n f a n t .
A l l  t h e  above b e h a v io u r  c a t e g o r i e s  were r e c o r d e d  a t  a l l  
w a tc h in g  a g e s .  The f o l l o w i n g  b e h a v io u r s  were r e c o r d e d  a t  22 weeks o f  age 
o n ly  as p a r t  o f  th e  s o c i a l  com petence  s c o r e  ( s e e  c h a p t e r  4 ) .
x v i )  S u c c e s s f u l  i n t e r r u p t i o n .
A s u c c e s s f u l  i n t e r r u p t i o n  o c c u rs  when th e  a c t i o n  o f  one 
i n d i v i d u a l  c a u se s  a n o t h e r  i n d i v i d u a l  t o  c e a s e  what i t  i s  d o in g  and do
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so m e th in g  e l s e .  F o r  exam p le ,  an an im a l  jum ping  on o r  b a t t i n g  a n o th e r  
to  s t a r t  i t  w r e s t l i n g ,  o r  l y i n g  down i n  f r o n t  o f  i t  t o  e l i c i t  g room ing, 
o r  i n t e r f e r i n g  w i th  i t  e a t i n g  o r  d r i n k i n g  such  t h a t  th e  o t h e r  an im al  
moves o f f .
x v i i )  U n s u c c e s s f u l  i n t e r r u p t i o n .
A p o t e n t i a l l y  d i s r u p t i v e  a c t i o n  by one i n d i v i d u a l  w hich  f a i l s  
t o  c a u se  a n o th e r  i n d i v i d u a l  t o  c e a s e  t h e  a c t i v i t y  i t  i s  e n g ag ed  i n .
x v i i i )  P i c k s  up i n f a n t  s i b l i n g  s u c c e s s f u l l y .
The i n f a n t  p i c k s  up and c a r r i e s  a member o f  t h e  s u c c e e d in g  
s e t  o f  o f f s p r i n g  b o m  i n t o  i t s  f a m i ly  when i t  i s  a b o u t  f i v e  months o l d ,
i . e .  i t ’ s  own i n f a n t  s i b l i n g ,
x ix )  P i c k s  up i n f a n t  s i b l i n g  u n s u c c e s s f u l l y .
The i n f a n t  t r i e s  t o  p i c k  up and c a r r y  an i n f a n t  s i b l i n g ,  b u t  
f a i l s  as  t h e  baby  does  n o t  r e s p o n d  to  i t s  a t t e m p t s  b u t  r e m a in s  where 
i t  i s .
XX) Rubs o f f  i n f a n t  s i b l i n g  s u c c e s s f u l l y .
The i n f a n t  t e r m i n a t e s  a  b o u t  o f  c a r r y i n g  o f  an i n f a n t  s i b l i n g  
by r u b b in g  i t  o f f .
x x i )  Rubs o f f  i n f a n t  s i b l i n g  u n s u c c e s s f u l l y .
The i n f a n t  t r i e s  b u t  f a i l s  t o  rub  o f f  an i n f a n t  s i b l i n g  i t  i s
c a r r y i n g .
3 .2 )  RECORDING OF OBSERVATIONS
a) W atch ing  s c h e d u l e .
A f o c a l - a n i m a l  s a m p l in g  t e c h n iq u e  (A ltm ann , 1974) was u se d  to  
r e c o r d  b e h a v io u r a l  i n t e r a c t i o n s .  T h is  m ethod i n v o lv e s  c o n t i n u o u s l y  
r e c o r d in g  t h e  b e h a v io u r  o f ,  o r  d i r e c t e d  t o ,  a s i n g l e  i n d i v i d u a l  ( th e  
f o c a l  an im a l)  f o r  a p r e d e t e r m in e d  l e n g t h  o f  t im e .  T h is  i s  p a r t i c u l a r l y
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a p p r o p r i a t e  to  t h i s  s tu d y  as f r e q u e n c i e s ,  d u r a t i o n s  and s e q u e n c e s  o f  
b eh av iou r  are p r e ser v e d  by t h i s  m eans, a l l  o f  which are n e c e s s a r y  fo r  
d e t a i l e d  d e s c r ip t io n s  o f  s o c i a l  r e la t io n s h ip s ,  and th e  com puter method
o f  c o l l e c t i n g  d a t a  u s e d  h e r e  ( s e e  below ) m eant t h a t  a l l  t h e s e  d e t a i l s  
c o u ld  be  r e c o r d e d  w i th  g r e a t  accu racy . The m ethod a ls o  a llo w s  d ata  to  
be  compared d i r e c t l y  a c r o s s  s u b j e c t s  and a g e s ,  p r o v id e d  a l l  f o c a l  
a n im a ls  ( i n  t h i s  c a s e  t h e  in f a n t s )  a re  o b s e rv e d  f o r  e q u a l  le n g th s  o f  
t im e  u n d e r  com parab le  c o n d i t i o n s .
I n f a n t s  w ere  o b s e rv e d  up t o  th e  age o f  22 w e e k s , w h ich  i s  
a p p ro x im a te ly  when th e  n e x t  s e t  o f  o f f s p r i n g  a re  due t o  b e  b o m .  I n f a n t s  
w ere  w a tc h ed  a t  4 week i n t e r v a l s  ap art from th e  f i r s t  6 weeks when th e y  
were w a tc h ed  f o r t n i g h t l y  s i n c e  d e v e lo p m e n ta l  changes  o c c u r  f a s t e s t  a t  
t h i s  t im e .  I n f a n t s  were t h e r e f o r e  o b s e rv e d  a t  2 ,  4 , 6 ,  1 0 ,  14 , 18 and 
22 weeks o f  age. W atches a t  s h o r te r  i n t e r v a l s  were n o t  p o s s i b l e  p a r t l y  
as  d ata  was c o l l e c t e d  from  in fa n t s  from t h r e e  f a m i l i e s  a t  a  t im e ,  and 
p a r t l y  b e c a u s e  i n  t h e  i n t e r v e n i n g  weeks o t h e r  w a tc h e s  f o r  a n o t h e r  
p r o j e c t  were b e in g  c a r r i e d  o u t .
At each  w a tc h in g  age e a ch  i n f a n t  was o b s e rv e d  f o r  f o u r  one and 
a h a l f  h o u r  s e s s i o n s ,  g i v i n g  a t o t a l  o f  s i x  h o u r s  o f  o b s e r v a t i o n  a t  e a c h  
age .  Two o f  th e  s e s s i o n s  were begun betw een 9 and 9 .3 0  am, and  two 
b e tw een  12 and 12 .3 0  pm. P i l o t  o b s e r v a t i o n  s e s s i o n s  h a d  p r e v i o u s l y  
shown t h a t  r a t e s  o f  perform ance and d u ra tio n s  o f  b e h a v io u r s  d i d  n o t  
s u b s t a n t i a l l y  d e c r e a s e  i n  v a r i a b i l i t y  i f  i n d i v i d u a l  o b s e r v a t i o n  
s e s s io n s  w ere l o n g e r  th a n  l i  h o u r s ,  b u t  t h a t  th e y  i n c r e a s e d  i n  
v a r i a b i l i t y  i f  few e r  th a n  f o u r  o b s e r v a t i o n s  s e s s i o n s  p e r  week w ere  
c a r r i e d  o u t .  An a c c e p t a b l y  low v a r i a b i l i t y  was c o n s id e r e d  t o  be  a f i v e  
p e r c e n t  o r  l e s s  change i n  mean d u r a t i o n  o r  f r e q u e n c y  ( i . e .  num ber p er  
u n i t  t im e)  o f  a b e h a v io u r  w i th  e x t e n s i o n  o f  t h e  o b s e r v a t i o n  s e s s i o n .  A 
computer program w hich m onitored  mean fr e q u e n c ie s  and d u r a t i o n s  w h i l e
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t h e  s e s s i o n  was i n  p r o g r e s s  was u s e d  f o r  t h i s ,
b) R e c o r d in g .
R e c o rd in g  o f  d a t a  d u r in g  o b s e r v a t i o n  s e s s i o n s  was c a r r i e d  o u t  
u s in g  an Apple I I  m ic ro c o m p u te r  w i th  48 K o f  random a c c e s s  memory (RAM) 
t o  s t o r e  d a t a  w h i l s t  i n  o p e r a t i o n ,  t h e  Apple 3 .2  p l u s  v e r s i o n  d i s c  
o p e r a t i n g  s y s te m , a u t o s t a r t  ROM ( r e a d  o n ly  memory), and p r i n t e r  and d i s c  
d r i v e  i n t e r f a c e  c a r d s  ( m a n u fa c tu re d  by Apple Computer I n c . , C u p e r t i n o ,  
C a l i f o r n i a ) .  The co m p u te r  a l s o  c o n ta i n e d  an Apple C lo c k ,  a p l u g - i n  
p r i n t e d  c i r c u i t  c a r d  w i th  ROM and b a t t e r y  a d d in g  r e a l  t im e  and d a te  
o p e r a t i o n s  f o r  i n t e r v a l s  down t o  one m i l l i s e c o n d  (M ounta in  H ardw are I n c . ,  
S c o t t s  V a l l e y ,  C a l i f o r n i a ) .  P e r i p h e r a l  equ ipm en t u s e d  i n  c o n j u n c t i o n  
w i th  t h e  com pu te r  i n c l u d e d  an A pple D isk  I I  f lo p p y  d i s c  d r i v e .  V e rb a t im  
m in i d i s k s  f o r  u se  w i th  t h e  d r i v e  (V e rb a t im  C o r p o r a t i o n ,  S u n n y v a le ,  
C a l i f o r n i a ) ,  a  t e l e v i s i o n  m o n i t o r ,  and an Axiom EX-801 m i c r o p r i n t e r  
(Axiom C o r p o r a t i o n ,  G le n d a le ,  C a l i f o r n i a ) .
The com pu te r  was programmed i n  t h e  Apple I I  v e r s i o n  o f  BASIC 
such  t h a t  e a ch  t im e  a key  was d e p r e s s e d ,  t h e  i d e n t i t y  o f  t h e  key  and t h e  
t im e  t h a t  i t  was p r e s s e d  w ere  s t o r e d  i n  th e  c o m p u te r 's  memory. By 
a s s i g n i n g  a d i f f e r e n t  b e h a v io u r  t o  each  key  a l a r g e  number o f  
i n t e r a c t i o n s  c o u ld  be e a s i l y  and a c c u r a t e l y  r e c o r d e d .  At t h e  end  o f  
e a ch  o b s e r v a t i o n  s e s s i o n  t h i s  d a t a  was t r a n s f e r e d  o n to  a d i s c  f o r  
s t o r a g e .  In  t h i s  form i t  was r e a d i l y  a c c e s s i b l e  f o r  a n a l y s i s  u s i n g  
o t h e r  com pute r  p rog ram s a t  a l a t e r  d a t e .  A h a r d  copy was a l s o  made o f  th e  
d a t a  from each  o b s e r v a t i o n  s e s s i o n  u s in g  th e  p a p e r  p r i n t e r .
T a b le  3 .2  shows w hich keys  were a s s i g n e d  to  t h e  b e h a v io u r s  
l i s t e d  i n  t a b l e  3 .1 .  Where d u r a t i o n s  were r e q u i r e d  f o r  n o n - m u tu a l ly  
e x c l u s i v e  b e h a v io u r s ,  such  as groom ing and p l a y i n g ,  two key s  w ere  n e e d e d ,  
one to  i n d i c a t e  th e  b e g in n in g  and one th e  end o f  t h e  b e h a v io u r .  F o r
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T a b le  3 .2
D e s ig n a t io n  o f  com pute r  keys  f o r  r e c o r d in g  o f  b e h a v io u r s .
NON-BEHAVIOUR KEYS
t End program * T e rm in a l  s t o p  code
CAREGIVER IDENTITY KEYS
1 S t a r t  f a t h e r 2 S to p  f a t h e r
3 S t a r t  m o the r 4 S to p  m o the r
5 S t a r t  s i b l i n g  1 6 S to p  s i b l i n g  1
7 S t a r t  s i b l i n g  2 8 S to p  s i b l i n g  2
9 S t a r t  tw in 0 S to p  tw in
BEHAVIOUR KEYS
= T h r e a t / a t t a c k H O ff
- F a i l s  t o  rub  o f f J I n f a n t  g e t s  o f f
T S u c c e s s f u l  f o o d - s t e a l K C a r e g iv e r  r e s t r i c t s
Y U n s u c c e s s f u l  f o o d - s t e a l ; R u b -o f f
U C a r e g iv e r  groom, s t a r t Z P l a y ,  s t a r t
I C a r e g iv e r  groom, s to p X P l a y ,  s t o p
0 I n f a n t  groom, s t a r t c I n f a n t  a p p ro a c h e s
P I n f a n t  groom, s to p V I n f a n t  l e a v e s
A I n f a n t  i s  p i c k e d  up B C a r e g iv e r  a p p ro a c h e s
8 I n f a n t  a v o id s  c a r r y N C a r e g iv e r  l e a v e s
D I n f a n t  g e t s  on M C o n ta c t^
G R e j e c t i o n . Tantrum
/ Ig n o re
$ P ic k s  up i n f a n t  s ib l i n g  s u c c e s s f u l l y
% P ic k s  up i n f a n t  s i b l i n g  u n s u c c e s s f u l l y
( Rubs o f f  i n f a n t  s i b l i n g  s u c c e s s f u l l y
) Rubs o f f  i n f a n t  s i b l i n g  u n s u c c e s s f u l l y
Q C a r e g iv e r  i n t e r r u p t s  i n f a n t s u c c e s s f u l l y
W C a r e g iv e r  i n t e r r u p t s  i n f a n t u n s u c c e s s f u l l y
E I n f a n t  i n t e r r u p t s  c a r e g i v e r s u c c e s s f u l l y
R I n f a n t  i n t e r r u p t s  c a r e g i v e r u n s u c c e s s f u l l y
1 'M' w i th o u t  c a r e g i v e r  i d e n t i t y  keys  a ro u n d  i t  = H udd le .
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m u tu a l ly  e x c l u s i v e  b e h a v i o u r s ,  d u r a t i o n s  c o u ld  be o b t a i n e d  by t a k i n g  
th e  s t a r t  o f  one b e h a v io u r  as  s i g n i f y i n g  th e  end  o f  th e  p r e v i o u s  one .
Two n o n - b e h a v io u r  key  codes w ere  a l s o  r e q u i r e d ,  one to  mark th e  
end o f  th e  s e s s i o n  f o r  t h e  a n a l y s i s  p ro g ra m s ,  and one w hich f u n c t i o n e d  
t o  s to p  th e  r e c o r d in g  p a r t  o f  t h e  p rogram  running and a l lo w  th e  d a t a  
t o  be  t r a n s f e r e d  t o  a d i s c .  The fo rm e r  ( t h e  ' te r m in a l s t o p  c o d e ’ ) was 
u s e d  by th e  a n a l y s i s  p rogram s i n  c a l c u l a t i n g  d u r a t i o n s  o f  b e h a v io u r s  
w hich  were s t i l l  c o n t i n u i n g  when th e  s e s s i o n  ended . F o r  e x am p le ,  i f  t h e  
s e s s i o n  ended  w h i le  t h e  i n f a n t  was i n  a f a m i ly  h u d d le ,  t h e  l e n g t h  o f  
t h a t  b o u t  o f  h u d d l in g  was m easu red  from th e  s t a r t  o f  t h e  h u d d le  (key  M) 
t o  t h e  t e r m i n a l  s t o p  code (key * ) ,  r a t h e r  th a n  to  th e  s t a r t  o f  t h e  n e x t  
m u tu a l ly  e x c l u s i v e  b e h a v io u r  s t a t e .
The p r o je c t  r e q u i r e d  t h a t  th e  i d e n t i t y  o f  t h e  c a r e g i v e r  
i n v o lv e d  i n  e ach  i n t e r a c t i o n  w i t h  t h e  i n f a n t  was a l s o  r e c o r d e d .  T h is  
was a c c o m p lis h e d  by means o f  th e  c o m p u te r ’ s num era l  k e y s ,  1 to  9 and 0 .  
Each c a r e g i v e r  had  a ’ s t a r t ’ and a ’ s t o p ’ key  a s s i g n e d  t o  i t .  At t h e  - 
s t a r t  o f  e a c h  i n t e r a c t i o n  th e  s t a r t  key  f o r  t h e  a p p r o p r i a t e  c a r e g iv e r  
was d e p r e s s e d ,  and th e  s to p  key  was u s e d  when th e  i n f a n t  was no l o n g e r  
n e a r  enough t o  i n t e r a c t  w i th  t h a t  c a r e g i v e r .  I f  a se c o n d  c a r e g i v e r  
a p p ro a c h e d  w h i le  b e h a v io u r s  w ere  b e in g  r e c o r d e d  fo r  t h e  f i r s t  c a r e g i v e r ,  
i n t e r a c t i o n s  c o u ld  be ’n e s t e d ’ by i n s e r t i n g  th e  se co n d  c a r e g i v e r ’ s 
s t a r t  and s to p  codes  a round  th e  b e h a v io u r s  i t  p e r fo rm e d  w i th  t h e  i n f a n t .  
The a n a l y s i s  p rogram s c o u ld  o n ly  cope w i th  one l e v e l  o f  ’n e s t i n g ’ b u t  
t h i s  was a d e q u a te  f o r  th e  p r e s e n t  s tu d y .  The c a r e g i v e r  s t a r t  and s t o p  
keys  a re  a l s o  shown in  t a b l e  3 . 2 .
A s m a l l  p r o p o r t i o n  o f  th e  t o t a l  d a t a  c o u ld  n o t  be a n a ly s e d  as 
i t  was e i t h e r  l o s t  d u r in g  s t o r a g e  o n to  d i s c  due to  m a l f u n c t i o n i n g  o f  
t h e  c o m p u te r ’ s e r r o r  m essa g e s ,  o r  was n o t  r e c o r d e d  f o r  u n a v o id a b le  
r e a s o n s  such  as i l l n e s s .  D ata  l o s t  from P a r t  I c o n s i s t e d  o f  t h a t  f o r
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i n f a n t  number 2 a t  10 w eeks ,  number 3 and 2 w eeks , number 5 a t  14 weeks 
and number 7 a t  6 w eeks .  No d a t a  was l o s t  from P a r t  I I .
3 .3 )  ANALYSIS
a) D a ta  p r o c e s s i n g .
The' d a t a  t a k e n  d u r in g  e a c h  w a tch  was a n a ly s e d  from  d i s c  by a 
p rogram  w hich  gave th e  f r q u e n c i e s  and d u r a t i o n s  o f  a l l  t h e  b e h a v io u r s  
o c c u r r i n g  d u r in g  t h a t  w a tc h ,  and gave them s e p a r a t e l y  a c c o r d in g  t o  w hich  
c a r e g i v e r  was i n v o lv e d .  The r e s u l t s  f o r  each  o f  t h e  f o u r  w a tc h e s  a t  e a ch  
age w ere  added  t o g e t h e r  t o  g iv e  t o t a l s  r e p r e s e n t i n g  s i x  h o u r s  o f  
o b s e r v a t i o n .  Each i n f a n t  t h e r e f o r e  h a s  a  s e t  o f  r e s u l t s  f o r  b e h a v io u r s  
o c c u r r i n g  w i th  e a c h  c a r e g i v e r  o v e r  a  t o t a l  p e r i o d  o f  s i x  h o u r s  a t  e a c h  
w a tc h in g  ag e .
Means and s t a n d a r d  e r r o r s  w ere  t a k e n  o f  t h e  r e s u l t s  f o r  t h e  
n in e  i n f a n t s  o f  P a r t  I  and o f  t h e  e i g h t  i n f a n t s  o f  P a r t  I I  and a r e  
p r e s e n t e d  i n  c h a p t e r s  4 and 6 r e s p e c t i v e l y .  P a r t  I I  was p l a n n e d  t o  have  
n in e  i n f a n t s  co m parab le  t o  t h e  n in e  o f  P a r t  I ,  b u t  one s e t  o f  o f f s p r i n g  
d ie d  ( s e e  c h a p t e r  2) and as i t  was n o t  p o s s i b l e  t o  w a i t  a n o t h e r  10 
months f o r  a n o th e r  s e t  w i th  o l d e r  s i b l i n g s  o f  a p p r o p r i a t e  a g e .  P a r t  I I  
as a r e s u l t  had  o n ly  e i g h t  i n f a n t s .  In  P a r t  I ,  i n f a n t  num ber 2 h a d  o n ly  
one o l d e r  s i b l i n g  and i n f a n t  number 8 d id  n o t  have  a t w i n ,  t h e r e f o r e  
d a t a  f o r  b e h a v io u r s  o c c u r r i n g  w i t h  s i b l i n g  2 ' s  and tw in s  i n  P a r t  I a r e  
means o f  e i g h t  s e t s  o f  d a t a  r a t h e r  th a n  n i n e .  S i m i l a r l y  i n  P a r t  I I ,  
i n f a n t  number 2 had  o n ly  one s i b l i n g  so  r e s u l t s  f o r  s i b l i n g  2 ’ s i n  P a r t  
I I  a r e  means o f  se v en  r a t h e r  th a n  e i g h t  i n d i v i d u a l s .  Where d a t a  i s  
m is s in g  ( s e e  s e c t i o n  3 . 2 ) )  t h e  means a re  t a k e n  from th e  d a t a  from  th e  
re m a in in g  i n f a n t s .
W ith in  P a r t  I ,  r e s u l t s  o f  i n t e r a c t i o n s  w i t h  d i f f e r e n t
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c a r e g i v e r s  a r e  com pared u s in g  t w o - t a i l e d  r a n d o m iz a t io n  t e s t s ,  as  t h i s  
i s  t h e  m ost p o w e r fu l  n o n p a r a m e t r ic  t e s t  f o r  p a i r e d  d a t a ,  and Spearman 
ran k  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s .  Where t h e  g roups  t o  be  compared 
a r e  o f  u n e q u a l  s i z e  and th e  d a t a  a r e  n o t  p a i r e d  (as  i n  com paring  
f r e q u e n c i e s  o r  d u r a t i o n s  o f  b e h a v io u r s  p e r fo rm e d  w i th  d i f f e r e n t  s e x  o l d e r  
s i b l i n g s ,  o r  i n  com paring  t h e  r e s u l t s  o f  P a r t  I I  w i th  t h o s e  o f  P a r t  I )  
t w o - t a i l e d  Mann-Whitney U t e s t s  a r e  u s e d .  D e t a i l s  o f  t h e s e  t e s t s  can be 
fou n d  i n  S i e g e l  (1 9 5 6 ) .
In  t h e  d e s c r i p t i o n  o f  r e s u l t s  i n  l a t e r  c h a p t e r s ,  s t a t e m e n t s  
su c h  as " p la y  d e v e lo p s  from 4 weeks" a r e  n o t  meant t o  im p ly  t h a t  t h e  
b e h a v io u r  does n o t  o c c u r  b e f o r e  4 w eeks ,  b u t  o n ly  t h a t  i t  was n o t  s e e n  
t o  o c c u r  d u r in g  t h e  p r e v io u s  w a tc h in g  age o b s e r v a t i o n s .  T h a t  i s ,  ages  
c o n s id e r e d  t o  be l i m i t s  f o r  t h e  p e rfo rm a n c e  o f  b e h a v io u r s  a r e  t a k e n  
from  t h o s e  ages  a t  w hich  o b s e r v a t i o n s  w ere  made o n ly .
b) C onsequence  a n a l y s i s .
T h is  a n a l y s i s ,  w hich a p p e a r s  i n  s e c t i o n  4 .6 )  was n o t  done by
com pu te r  b u t  by hand from t h e  p a p e r  p r i n t o u t s  o f  t h e  o r i g i n a l  d a t a
c o l l e c t e d  d u r in g  o b s e r v a t i o n  s e s s i o n s  f o r  P a r t  I .  The p r i n t o u t s  l i s t
e a ch  key  p r e s s e d  a lo n g  w i th  t h e  e x a c t  t im e  ( t o  t h e  n e a r e s t  m i l l i s e c o n d )
a t  w hich  i t  was p r e s s e d .  The a n a l y s i s  i n v o lv e d  c h e c k in g  th r o u g h  a l l
p r i n t o u t s  and f o r  each  s p e c i f i e d  b e h a v io u r  n o t i n g  w h ich  b e h a v io u r s
f o l lo w e d  i t  w i t h i n  30 seco n d s  ( r e a s o n s  f o r  t h i s  a r e  g iv e n  i n  s e c t i o n
»
4 . 6 ) ) .  R e s u l t s  f o r  each  o f  t h e  f o u r  w a tc h es  done on e a c h  i n f a n t  a t  
d i f f e r e n t  ages  w ere  summed, and means and s t a n d a r d  e r r o r s  t a k e n  o v e r  
i n f a n t s  a t  each  age .
The methods u sed  f o r  t h e  p r e l i m i n a r y  d ru g s  t e s t s  a r e  g iv e n  i n
c h a p t e r  5. D e t a i l s  o f  t h e  s u b j e c t s  u se d  i n  P a r t s  I and I I  a r e  g iv e n  i n
c h a p t e r  2.
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c) Use o f  d e r iv e d  m e a s u r e s .
In  t h i s  s tu d y  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  a r e  d e s c r i b e d  
u s in g  b o th  a b s o l u t e  and d e r i v e d  m easu res  o f  i n t e r a c t i o n .  D e r iv e d  
m easu res  use  t h e  r e l a t i o n s h i p  be tw een  two o r  more a b s o l u t e  m easu res  t o  
answ er  q u e s t i o n s  t h a t  a r e  d i f f e r e n t  from o r  more m e a n in g fu l  th a n  t h o s e  
answ ered  by s i n g l e  a b s o l u t e  m e a s u re s .  S i n g le  m easu res  can be  combined 
i n  v a r i o u s  ways, and s o  t o  f a c i l i t a t e  co m p ar iso n s  t h e  d e r i v e d  m easu res  
u s e d  h e r e  a r e  s i m i l a r  t o  t h o s e  u s e d  by o t h e r s ,  e . g .  Ingram  (1 9 7 5 a ) ,  
H inde & S p e n c e r-B o o th  (1967)..
H inde and Herrmann (1977) have  shown t h a t  t h e i r  d e r i v e d  
m easu res  a re  a t  l e a s t  as u s e f u l  as  t h e  a b s o lu t e  m easu res  from  w hich  
th e y  were c o m p o s e d . fo r  d e s c r i b i n g  p e r s i s t e n t  i n t e r - i n d i v i d u a l  
v a r i a t i o n s  i n  m o t h e r - i n f a n t  r e l a t i o n s h i p s .
D e r iv e d  m ea su res  u s e d  i n  t h i s  s tu d y  a r e :
1. P e r c e n ta g e  o f  t o t a l  t im e  on s p e n t  on e a c h  c a r e g i v e r .
1 . e .  t im e  on c a r e g i v e r  n
 ____ __________ : ■ ......... X  1 0 0
t o t a l  t im e  c a r r i e d
2. P r o p o r t i o n  o f  t im e  w i t h  d e v o te d  t o  p l a y .
i . e .  t im e  p l a y i n g  w i th  c a r e g i v e r  n
tim e  w i th  c a r e g i v e r  n
3. P r o p o r t i o n  o f  c a r e g i v e r ' s  a t t e m p t s  t o  p i c k  up i n f a n t  w hich  a r e  
a v o id e d .
i . e .  f re q u e n c y  o f  i n f a n t  a v o id s  c a r r y  by c a r e g i v e r  n
f re q u e n c y  o f  i n f a n t  a v o id s  c a r r y  by c a r e g i v e r  n
+ f re q u e n c y  o f  c a r e g i v e r  n p i c k s  up i n f a n t
4. R e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n s  ( R .F .R . ) .  
i . e .  number o f  r e j e c t i o n s  by c a r e g i v e r  n
number o f  r e j e c t i o n s  by c a r e g i v e r  n + number o f  
t im e s  i n f a n t  g e t s  on and i s  p i c k e d  up by c a r e g i v e r  n
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5.  P e r c e n t a g e  r u b - o f f  s u c c e s s .
i . e .  number o f  r u b - o f f s  by c a r e g i v e r  n
X 100
number o f  r u b - o f f s  by c a r e g i v e r  n + 
number o f  t im e s  c a r e g i v e r  n f a i l s  t o  rub  o f f
6 . P e r c e n ta g e  o f  t a n t r u m s  w i th  c a r e g i v e r .
i . e .  f r e q u e n c y  o f  t a n t r u m s  w i th  c a r e g i v e r  n
 ....................................................................      X  100
t o t a l  f r e q u e n c y  o f  t a n t r u m s
7. P e r c e n ta g e  s u c c e s s  a t  f o o d - s t e a l i n g .
i . e .  number o f  s u c c e s s f u l  f o o d - s t e a l s  from  c a r e g i v e r  n
number o f  s u c c e s s f u l  + u n s u c c e s s f u l  f o o d - s t e a l s  
from  c a r e g i v e r  n
X 100
8. Prox.CG -  P r o x . I .
i . e .  Mean b o u t  l e n g t h  o f  e p i s o d e s  o f  p r o x im i t y  t e r m i n a t e d  by t h e  
c a r e g i v e r  m inus mean b o u t  l e n g t h  o f  e p i s o d e s  o f  p r o x im i t y  t e r m i n a t e d  
by th e  i n f a n t .  A bout o f  p r o x im i ty  i s  m ea su red  from an a p p ro a c h  t o  a 
l e a v i n g  b e tw een  th e  two a n im a ls .
9 . S o c i a l  com petence  s c o r e .
See s e c t i o n  4 . 8 .  f o r  d e t a i l s .
10. %AP.I -  %LV.I.
11. %0N8.I -  %OFFS.I.
%AP.I -  %LV. I  and %ONS. I -  %OFFS.I a r e  exam ples  o f  a  ty p e  o f  
m easu re  d e v i s e d  by  H inde and c a l l e d  a r e s p o n s i b i l i t y  i n d e x  ( e . g .  H inde  
& A tk in s o n ,  1970; H inde & P r o c to r , 1977; Hinde & S p e n c e r - B o o th , 1967; 
H inde & lY h i te , 1 9 7 4 ) .  %AP.I -  %LV.I i s  an i n d e x  o f  t h e  i n f a n t ' s  r e l a t i v e  
r e s p o n s i b i l i t y  f o r  p r o x im i t y  m a in te n a n c e  a t  any one t im e .  I t  i s  
c a l c u l a t e d  as t h e  d i f f e r e n c e  be tw een  the p e r c e n ta g e  o f  a l l  a p p ro a c h e s  by 
th e  i n f a n t  and a c a r e g i v e r  t o  each  o t h e r  w hich  a re  made by th e  i n f a n t  
(% A P.I) , and th e  p e r c e n ta g e  o f  a l l  t h e  l e a v i n g s  be tw een  them w h ich  a r e  
due to  t h e  i n f a n t  (% LV .I) . S i m i l a r l y ,  %ONS. I -  %OFFS. I a s  u s e d  h e r e  i s  
an in d e x  o f  th e  i n f a n t ' s  r e l a t i v e  r e s p o n s i b i l i t y  f o r  t im e  on, b e i n g  t h e  
p e r c e n ta g e  o f  i n i t i a t i o n s  o f  b o u t s  o f  t im e  on due to  t h e  i n f a n t  m inus t h e
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p e r c e n ta g e  o f  t e r m i n a t i o n s  o f  b o u t s  o f  t im e  on due t o  t h e  i n f a n t .
The i n d i c e s  a r e  o n ly  u s e f u l  as i n d i c a t o r s  o f  r e s p o n s i b i l i t y  
i f  i n t e r a c t i o n s  a r e  n o t  m e d ia te d  by cues  o v e r  a d i s t a n c e .  T h is  
a s su m p t io n  was made s i n c e  t h e s e  c u e s ,  even  i f  p r e s e n t ,  c a n n o t  be 
a c c u r a t e l y  and r e l i a b l y  o b s e rv e d  and m easu red .
V a lues  o f  t h e  i n d i c e s  ra n g e  from + 100 t o  -  100 . A p o s i t i v e  
v a lu e  i n d i c a t e s  t h a t  t h e  i n f a n t  i s  p l a y i n g  a r e l a t i v e l y  l a r g e r  r o l e  i n  
t h e  m a in te n a n c e  o f  p r o x im i t y  o r  t im e  on th a n  t h e  o t h e r  p a r t n e r .  A 
n e g a t i v e  v a lu e  i n d i c a t e s  t h a t  t h e  p r im a ry  r e s p o n s i b i l i t y  f o r  
m a i n t a i n i n g  t h e  i n t e r a c t i o n  i s  w i th  t h e  o t h e r  i n d i v i d u a l .  A z e r o  v a lu e  
i n d i c a t e s  t h a t  b o th  p a r t n e r s  a r e  p l a y i n g  e q u a l  r o l e s  i n  m a i n t a i n i n g  
t h e  i n t e r a c t i o n .  The a d v a n ta g e  o f  t h e s e  i n d i c e s  i s  t h a t  th e y  a r e  l a r g e l y  
in d e p e n d e n t  o f  d i f f e r e n c e s  i n  a c t i v i t y  l e v e l s  be tw een  t h e  two p a r t n e r s ,  
p r o v id e d  t h e  f r e q u e n c i e s  o f  in t e r a c t io n  a r e  s u f f i c i e n t l y  h i g h .  I f  
f r e q u e n c i e s  f o r  one o r  b o th  p a r t n e r s  a r e  low , t h e  i n t e r p r e t a t i o n  o f  
s m a l l  v a lu e s  o f  th e  m easure  becomes ambiguous ( In g ra m , 1975a) and 
a b s o l u t e  v a lu e s  o f  t h e  in d e x  a r e  e x a g g e r a te d  (Berman, 1 9 7 8 a ) .  However, 
even when f r e q u e n c i e s  a r e  low th e  s i g n  ( p o s i t i v e  o r  n e g a t i v e )  o f  t h e  
in d e x  w i l l  n o t  be a f f e c t e d ,  so  i t  i s  p o s s i b l e  to  t e l l  w hich  p a r tn e r  i s  
p l a y i n g  t h e  r e l a t i v e l y  g r e a t e r  r o l e  i n  m a i n t a i n i n g  t h e  i n t e r a c t i o n ,  
though  i t  i s  n o t  a lw ays c l e a r  how much g r e a te r  t h i s  i s .
In  t h i s  s t u d y ,  f r e q u e n c ie s  fo r  a p p ro a c h e s ,  l e a v i n g s ,  ' o n s * and 
' o f f s '  b e tw een  i n f a n t s  and s p e c i f i c  c a r e g i v e r s  w ere  g e n e r a l l y  low a nd^so  
th e  i n d i c e s  w ere  o n ly  u se d  f o r  t h e  t o t a l  f r e q u e n c i e s  o f  i n t e r a c t i o n s  
w i th  a l l  c a r e g i v e r s  i n  P a r t s  I and II  (a s  opposed  t o  h a v in g  s e p a r a te  
i n d i c e s  f o r  i n t e r a c t i o n s  by i n f a n t s  w i th  each  d i f f e r e n t  c a r e g i v e r )  and 
f o r  th e  r e s u l t s  o f  t h e  d rug  t e s t s  where f r e q u e n c i e s  t e n d e d  t o  be  h i g h e r  
( s e e  c h a p t e r  5 ) .  D e s p i te  t h i s ,  t h e  i n d i c e s  a r e  a u s e f u l  and d e s c r i p t i v e  
way o f  g i v in g  an im m edia te  p i c t u r e  o f  t h e  s i t u a t i o n  be tw een  i n t e r a c t i n g  
i n d i v i d u a l s .
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CHAPTER 4 -  U n d i s tu r b e d  I n f a n t - C a r e g i v e r  R e l a t i o n s h i p s
4 .1 )  INTRODUCTION
T h is  c h a p t e r  p r e s e n t s  th e  r e s u l t s  from  P a r t  I o f  t h e  s tu d y  and 
d e s c r i b e s  t h e  form  and deve lopm en t o f  s o c i a l  i n t e r a c t i o n s  b e tw e en  i n f a n t  
m arm osets  and t h e i r  p a r e n t s ,  o l d e r  s i b l i n g s  and tw in s  from  th e  age o f  
2 weeks t o  22 w eeks .  The s i t u a t i o n  i n  w hich  th e  d a t a  w ere  c o l l e c t e d  was 
u n c o m p l ic a te d  by e x p e r i m e n t a l  p r o c e d u r e s  and w i t h o u t  i n t e r f e r e n c e  by 
h a n d l i n g  o f  t h e  a n im a ls  e x c e p t  f o r  r o u t i n e  w e ig h in g  o f  t h e  i n f a n t s  e a c h  
f o r t n i g h t  up t o  t h e  age o f  8 w eeks, h ence  t h i s  was t h e  " u n d i s t u r b e d "  
s i t u a t i o n .
The d a t a  w ere  c o l l e c t e d  as  s e t  o u t  i n  c h a p t e r  3. D e f i n i t i o n s  
o f  a l l  b e h a v i o u r a l  c a t e g o r i e s  m en t io n e d  i n  t h i s  c h a p t e r  a r e  a l s o  g iv e n  
i n  c h a p t e r  3. U n le s s  o th e r w i s e  s t a t e d ,  d a t a  i s  p r e s e n t e d  as  t h e  mean 
s c o r e  ( o f  f re q u e n c y  o r  d u r a t i o n )  f o r  t h e  n i n e  i n f a n t  s u b j e c t s  a t  e a ch  
w a tc h in g  age .  S in c e  a t o t a l  o f  s i x  h o u rs  o f  o b s e r v a t i o n  was c a r r i e d  o u t  
on each  i n f a n t  a t  e a ch  ag e ,  t h e  d a t a  a r e  t h e r e f o r e  mean s c o r e s  p e r  s i x  
h o u r s  o f  o b s e r v a t i o n  t im e .  Where d a t a  w ere  l o s t  ( s e e  c h a p t e r  3) t h e  
r e s u l t s  a r e  t h e  mean o f  e i g h t  s u b j e c t s .  U n le s s  o t h e r w i s e  s t a t e d ,  t h e  
s i g n i f i c a n c e  o f  d a t a  r e f e r s  t o  th e  r e s u l t s  o f  t w o - t a i l e d  r a n d o m iz a t io n  
t e s t s  w i th  a 5% s i g n i f i c a n c e  l e v e l  ( S i e g e l ,  1 9 5 6 ) .  T h is  t e s t  was chosen  
as t h e  most p o w e r fu l  n o n - p a r a m e t r i c  p a i r e d  t e s t  a p p r o p r i a t e  t o  t h e  d a t a .
The r e s u l t s  a r e  g iv en  below g rouped  i n t o  t h r e e  s e c t i o n s  f o r  
c l a r i t y .  The f i r s t  s e c t i o n  d e a l s  w i th  t h e  b e h a v i o u r a l  s t a t e s ,  t h a t  i s ,  
t im e  w i t h ,  on ,  g room ing , p l a y i n g ,  i n  c o n t a c t ,  h u d d l in g  and o f f .  The 
se co n d  s e c t i o n  d e a l s  w i th  th e  e v e n t s  a s s o c i a t e d  w i th  t h e  i n i t i a t i o n  and 
t e r m i n a t i o n  o f  t h e s e  s t a t e s .  The t h i r d  s e c t i o n  d e a l s  w i th  th e  r e m a in in g  
e v e n t s  w hich  w ere  r e c o r d e d .  B ecause  o f  t h e  d i f f i c u l t y  o f  i n t e r p r e t i n g
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d a ta  r e l a t i n g  t o  one b e h a v io u r  w i th o u t  r e f e r e n c e , t o  d a t a  on o t h e r  
b e h a v io u r s ,  t h e  t h r e e  r e s u l t s  s e c t i o n s  be low  c o n ta i n  a minimum o f  
a n a l y s i s  and a r e  d e s ig n e d  s im p ly  t o  p r e s e n t  and d e s c r i b e  t h e  d a t a .  The 
r e s u l t s  a r e  i n t e r p r e t e d  and compared in  th e  s u c c e e d in g  s e c t i o n  ( 4 .5 )  
and a n a ly s e d  f u r t h e r  i n  te rm s  o f  c o n seq u e n c e s  o f  b e h a v io u r ,  s e x  and 
f a m i ly  d i f f e r e n c e s  i n  f u r t h e r  s e c t i o n s .  The l a s t  s e c t i o n  ( 4 .9 )  c o n s i s t s  
o f  a g e n e r a l  d i s c u s s i o n  o f  t h e  d a t a  and s u g g e s t s  a  model t o  e x p l a i n  
marmoset i n f a n t  s o c i a l  dev e lo p m en t.
4 .2 )  RESULTS 1 -  C ourse  o f  deve lopm en t o f  b e h a v io u r  s t a t e s ,
a) Time w i th
F ig u r e  4 .1  shows th e  mean p e r c e n ta g e  o f  t im e  t h a t  i n f a n t s  
spend  w i th  e a c h  c a r e g i v e r .  E x c lu d in g  th e  tw in ,  i n f a n t s  sp e n d  s m a l l e r
amounts o f  t im e  w i th  t h e i r  c a r e g i v e r s  as  th e y  grow o l d e r .  T h is  d e c l i n e
i s  more r a p i d  w i th  r e s p e c t  t o  s i b l i n g s  th a n  p a r e n t s ,  and w i t h  r e s p e c t  
to  f a t h e r s  th a n  m o th e r s .  T ab le  4 .1  c o n f i rm s  t h a t  i n f a n t s  sp e n d  
s i g n i f i c a n t l y  more t im e  w i th  f a t h e r s  th a n  w i th  s i b l i n g s  a t  2 ,  4 and 6 
weeks and s i g n i f i c a n t l y  more tim e w i th  m o th e rs  th a n  w i th  s i b l i n g s  a t  4 ,  
6 ,  10 and 14 w eeks .  They sp e n d  s i g n i f i c a n t l y  more t im e  w i t h  m o th e r s  
th a n  w i th  f a t h e r s  a t  10 and 14 w eeks ,  and w i th  m o th e rs  t h a n  tw in s  a t  4 
w eeks . However, s i g n i f i c a n t l y  more t im e  i s  s p e n t  w i th  tw in s  t h a n  w i th  
f a t h e r s  a t  10, 14 , 18 and 22 w eek s, and w i th  tw in s  th a n  s i b l i n g s  a t  6 ,
10 , 14, 18 and 22 w eeks .
At 2 weeks i n f a n t s  do n o t  i n t e r a c t  w i th  e ach  o t h e r  b u t  sp en d  
most o f  t h e i r  tim e c l o s e  t o  each  o t h e r  as a r e s u l t  o f  b e in g  c a r r i e d  by 
th e  same c a r e g i v e r .  P r e c i s e  f i g u r e s  a re  n o t  a v a i l a b l e  as d a t a  on how 
many i n f a n t s  each  c a r e g i v e r  was c a r r y i n g  a t  a t im e  w ere  n o t  c o l l e c t e d .  
Time s p e n t  w i th  t h e  tw in  t h e r e f o r e  a l s o  d e c l i n e s  w i th  age b u t  more
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F ig u r e  4 .1
Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp en d  w i th  e a c h  c a r e g i v e r  from 2 to  
22 weeks o f  a g e .  Each v e r t i c a l  l i n e  d e n o te s  one s t a n d a r d  e r r o r .
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T ab le  4 .1
D i f f e r e n c e s  i n  t h e  p e r c e n ta g e  o f  t im e  i n f a n t s  s p e n t  w i th  d i f f e r e n t  
c a r e g i v e r s .  T w o - t a i l e d  r a n d o m iz a t io n  t e s t s  w i t h  a 5% s i g n i f i c a n c e  l e v e l  
-  n o t  a p p l i c a b l e ,  ns n o t  s i g n i f i c a n t .  * s i g n i f i c a n t  d i f f e r e n c e  i n  
t im e  s p e n t  w i th  t h e  two c a r e g i v e r s .  >  more t im e  s p e n t  w i th  f i r s t  
c a r e g i v e r  i n  l e f t h a n d  column. <  more t im e  s p e n t  w i th  s e c o n d  c a r e g i v e r .
CAREGIVERS AGE/weeks 
2 4 6 10 14 18 22
M other vs f a t h e r ns ns ns * > * > ns ns
M other vs s i b  1 ns ^ > % > * > * > ns ns
M other vs s i b  2 ns * > * > * > ns ns
Twin vs m o the r - * < ns ns ns ns ns
Twin vs f a t h e r - ns ns * > * > * >■ * >
Twin vs s i b  1 - ns ns ns ns ns * >
Twin vs s i b  2 - ns * > * > * > * > n s
F a t h e r  vs s i b  1 * > % > ns ns ns ns ns
F a t h e r  vs s i b  2 * > t. > % > n s ns ns ns
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s lo w ly  t h a n  f o r  o t h e r  c a r e g i v e r s ,  and tw in s  a r e  most im p o r ta n t  i n  te rm s  
o f  t im e  w i th  from 10 weeks onw ards ,  though  t h e  amount o f  t im e  s p e n t  
w i th  t h e  tw in  i s  n o t  s i g n i f i c a n t l y  g r e a t e r  th a n  t h a t  s p e n t  w i t h  th e  
m o th e r .
b) Time on
F i g u r e s  4 .2  and  4 . 3  show th e  mean p e r c e n ta g e  o f  t im e  i n f a n t s  
sp e n d  on each  c a r e g i v e r  and th e  mean t im e  on each  c a r e g i v e r  a s  a 
p e r c e n ta g e  o f  t h e  t o t a l  t im e  on a l l  c a r e g i v e r s  a t  e a ch  a g e .  As f o r  t im e  
w i t h ,  t im e  on c a r e g i v e r s  d e c r e a s e s  w i th  age and i n f a n t s  a r e  r a r e l y  
c a r r i e d  from 10 weeks onwards ( s e e  f i g u r e  4 . 2 ) .  S i b l i n g s  c a r r y  l e s s  th a n  
p a r e n t s  and  tw in s  do n o t  c a r r y  a t  a l l .  A lthough  f a t h e r s  do by f a r  th e  
most c a r r y i n g  a t  2 w eeks ,  an i n c r e a s i n g  p r o p o r t i o n  o f  t h e  t im e  s p e n t  on 
i s  s p e n t  on th e  m o th e r  ( s e e  f i g u r e  4 .3 )  and by 14 weeks s h e  a lo n e  
c a r r i e s  t h e  i n f a n t .  S i g n i f i c a n t  d i f f e r e n c e s  be tw een  t h e  p r o p o r t i o n  o f  
t im e  i n f a n t s  sp e n d  on e a ch  c a r e g i v e r  a r e  shown i n  t a b l e  4 . 2 .  F a t h e r s  
c a r r y  i n f a n t s  f o r  a  s i g n i f i c a n t l y  h i g h e r  p r o p o r t i o n  o f  t h e  t im e  th a n
s i b l i n g  1 a t  2 , 4 and 10 w eeks ,  and th a n  s i b l i n g  2 a t  2 , 4 and  6 w eek s ,
though  th e  d i f f e r e n c e  be tw een  t im e  on f a t h e r s  and on m o th e rs  i s  n o t  
s i g n i f i c a n t  a t  2 o r  4 w eeks .
M others  become i n c r e a s i n g l y  im p o r ta n t  as c a r r i e r s  and c a r r y  
i n f a n t s  s i g n i f i c a n t l y  more t h a n  b o th  s i b l i n g s  a t  a l l  ages  e x c e p t  2 
w eeks, and more th a n  f a t h e r s  a t  a l l  ages  e x c e p t  2 and 4 w eeks .
The mean b o u t  l e n g t h  o f  e p i s o d e s  o f  t im e  on g e t s  s h o r t e r  as
i n f a n t s  g e t  o l d e r  ( s e e  t a b l e  4 . 3 ) ,  so  as i n f a n t s  g e t  o l d e r  t h e y  a r e
s p e n d in g  l e s s  t im e  on, and th e  t im e  on i s  d iv id e d  up i n t o  s h o r t e r  b o u t s .
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F i g u r e  4 . 2
Mean p e r c e n ta g e  o f  t im e  i n f a n t s  sp e n d  on d i f f e r e n t  c a r e g i v e r s  a t  e ach  
a g e .  C o n v e n t io n s  as  i n  f i g u r e  4 .1 .
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Fi gu rè  4 .3
Mean amount o f  t im e  i n f a n t s  sp en d  on each  c a r e g i v e r  as a p e r c e n ta g e  o f  
th e  t o t a l  t im e  s p e n t  on c a r e g i v e r s  a t  t h a t  age .  C o n v e n t io n s  as in  
f i g u r e  4 .1 .
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T a b le  4 . 2
D i f f e r e n c e s  i n  t h e  r e l a t i v e  im p o r ta n c e  o f  d i f f e r e n t  c a r e g i v e r s  as  c a r r i e r s  
R an d o m iz a t io n  t e s t s  b e tw een  t im e  on c a r e g i v e r s  as  p e r c e n ta g e  o f  t o t a l  t im e  
on a l l  c a r e g i v e r s ,  f o r  d i f f e r e n t  p a i r s  o f  c a r e g i v e r s .  C o n v e n t io n s  as i n  
t a b l e  4 . 1 .
CAREGIVERS AGE/weeks 
2 4 6 10 14
F a t h e r vs s i b  1 * > * > ns * < ns
F a t h e r vs s i b  2 * > * > * > n s ns
Mothe r vs s i b  1 ns * > * > ^  > * >
M other vs s i b  2 ns * > * > * > * >
F a t h e r vs m o th e r ns ns * > * >• * >
T ab le  4 .3
Mean b o u t  l e n g t h  o f  t im e  on d i f f e r e n t  c a r e g i v e r s .  Mean, t im e  on i n  s e c o n d s
d i v id e d  by mean 
each  age .
f r e q u e n c y  o f  b o u t s  o f  t im e on w i th e a c h  c a r e g i v e r a t
CAREGIVER AGE/weeks
2 4 6 10 14
F a t h e r 1319 .49 4 6 4 .9 4 23 6 .7 3
M other 907 .20 49 1 .74 484 .99 167 .49 4 4 .7 0
S ib  1 572 .66 179 .12 96 .5 2 1 7 .4 8 -
S ib  2 700 .84 117 .02 2 1 .5 4 - —
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c) Grooming
F ig u re  4 .4  shows th e  mean p e r c e n ta g e  o f  t im e  c a r e g i v e r s  spend  
groom ing th e  i n f a n t ,  w h i l e  f i g u r e  4 .5  shows th e  mean p e r c e n ta g e  o f  
t im e  i n f a n t s  sp en d  grooming t h e i r  c a r e g i v e r s .
I n f a n t s  a r e  groomed by t h e i r  c a r e g i v e r s  p r o g r e s s i v e l y  l e s s  as 
t h e y  grow o l d e r .  F a t h e r s  on t h e  w hole  groom m ost ( s i g n i f i c a n t l y  so  a t  6 
weeks) w h i l e  tw in s  groom h a r d l y  a t  a l l .  Grooming by s i b l i n g s  v a r i e s  
w id e ly  w i th  age and from s i b l i n g  t o  s i b l i n g .
In  c o n t r a s t ,  i n f a n t s  t e n d  t o  i n c r e a s e  t h e  amount o f  t im e  th e y  
sp e n d  groom ing c a r e g i v e r s  w i th  ag e ,  b u t  c o n c e n t r a t e  on groom ing  m o th e r s .  
T h is  r e a c h e s  a peak a t  10 weeks th ough  m o th e rs  a r e  groomed s i g n i f i c a n t l y  
more t h a n  o t h e r  c a r e g i v e r s  a t  10, 14 and 18 w eeks. Twins a r e  groomed 
h a r d l y  a t  a l l .
In  a d d i t i o n  t o  a b s o lu t e  t im e  s p e n t  g room ing , f a t h e r s  g e n e r a l l y  
s p e n d  a h i g h e r  p r o p o r t i o n  o f  t h e i r  t im e  w i th  i n f a n t s  i n  groom ing  th a n  
do o t h e r  c a r e g i v e r s .  T h is  i s  s i g n i f i c a n t  w i t h  r e s p e c t  t o  m o th e r s  a t  6 
w eeks ,  w i t h  r e s p e c t  to  s i b l i n g  I ’ s a t  6 and 22 w eek s ,  w i t h  r e s p e c t  t o  
s i b l i n g  2 ’s a t  14 and 22 weeks and w i t h  r e s p e c t  t o  tw in s  a t  a l l  a g e s .
d) C o n ta c t  w i th  each  c a r e g i v e r  and f a m i ly  h u d d l in g
F ig u re  4 .6  shows th e  mean p e r c e n t a g e  o f  t im e  s p e n t  by i n f a n t s  
i n  c o n t a c t  w i th  each  c a r e g i v e r ,  and f i g u r e  4 .7  shows th e  mean 
p e r c e n ta g e  o f  t im e  s p e n t  by i n f a n t s  i n  f a m i ly  h u d d l e s .
C o n ta c t  w i th  c a r e g i v e r s  does n o t  o c c u r  a t  2 weeks o f  a g e ,  
e x c e p t  f o r  a v e ry  s m a l l  amount (0.009%) w i th  t w i n s ,  as most t im e  i s  
s p e n t  on. However from 4 weeks t h e  amount o f  t im e  i n  c o n t a c t  i n c r e a s e s  
d r a m a t i c a l l y ,  p a r t i c u l a r l y  w i th  t h e  tw in .  Time i n  c o n t a c t  w i th  f a t h e r s  
and o l d e r  s i b l i n g s  rem ains  low, n o t  r i s i n g  above 0.5% . Time i n  c o n t a c t  
w i th  tw in s  i s  a t  a peak a t  4 weeks b u t  d e c l i n e s  s lo w ly  t o  be  o v e r t a k e n
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F i g u r e  4 . 4
Mean p e r c e n t a g e  o f  t im e  t h a t  i n f a n t s  a r e  groomed by e ach  c a r e g i v e r  a t  
each  age .  C o n v e n t io n s  as  i n  f i g u r e  4 . 1 .
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F i g u r e  4 .5
Mean p e r c e n t a g e  o f  t im e  t h a t  c a r e g i v e r s  a r e  groomed by i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  4 . 1 .
3 :
fD
P
ZJ
3
f D
I P
—}
O
o
3
in
3
0 2
0-1
0
2 4 6 10 14 18 22
AGE w e e k s
f a t h e r  
m o t h e r  
s i  b 1 
s i  b 2 
t wi  n
88
F i g u r e  4 .6
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  i n  c o n t a c t  w i t h  c a r e g i v e r s
C onv e n t io n s  as  i n  f i g u r e  4 . 1 .
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by t im e  i n  c o n t a c t  w i t h  m o t h e r s ,  t h i s  pe a ks  a t  a bou t  3% a t  14 weeks and 
d e c l i n e s  t h e r e a f t e r .
Of t h e  t im e  w i t h  c a r e g i v e r s  t h a t  i s  d e v o te d  t o  c o n t a c t ,  
i n f a n t s  sp e n d  a s i g n i f i c a n t l y  h i g h e r  p r o p o r t i o n  o f  t h i s  t im e  i n  c o n t a c t  
w i t h  t w i n s  t h a n  w i t h  f a t h e r s  a t  2 ,  4,  6 and 22 weeks ,  w i t h  t w i n s  t h a n  
m othe r s  a t  2 ,  4 and  6 weeks ,  and w i t h  t w i n s  t h a n  s i b l i n g s  a t  a l l  ages  
e x c e p t  22 weeks .  A s i g n i f i c a n t l y  h i g h e r  p r o p o r t i o n  o f  t im e  i s  s p e n t  i n  
c o n t a c t  w i t h  m o th e r s  t h a n  w i t h  t w i n s  a t  18 weeks ,  w i t h  m o th e r s  t h a n  
f a t h e r s  a t  10 and 22 w eeks ,  and w i t h  m o th e r s  t h a n  s i b l i n g s  a t  10,  14 ,
18 and 22 weeks ( s e e  t a b l e  4 . 4 ) .
F i g u r e  4 . 7  shows a s t e a d y  i n c r e a s e  i n  t im e  s p e n t  i n  f a m i l y  
h u d d l e s  w i t h  age from a v e r y  s m a l l  amount  a t  2 weeks ( a b o u t  0.1%) t o  a 
p l a t e a u  o f  a b o u t  16%. A d i p  i n  t h i s  t r e n d  i s  a p p a r e n t  a t  10 w e e ks .  T h i s  
was a l s o  found  by Ingram f o r  " h u d d l i n g  w i t h  p a r e n t s "  ( Ing ra m ,  1 9 7 5 a ) .
A s i m i l a r  d i p  o c c u r s  i n  t im e  o f f  a t  t h i s  age ,  s e e  be low .
e)  P l a y
F i g u r e  4 . 8  shows t h e  mean p e r c e n t a g e  o f  t im e  i n f a n t s  s p e n d  
p l a y i n g  w i t h  o t h e r  c a r e g i v e r s .  P l a y  d e v e l o p s  from 4 weeks m a i n l y  w i t h  
t h e  i n f a n t ' s  tw in  b u t  a l s o  w i t h  t h e  s i b l i n g s .  P a r e n t s  were n o t  o b s e r v e d  
t o  p l a y  w i t h  i n f a n t s .  About  1% o f  t h e  i n f a n t ' s  t im e  i s  s p e n t  p l a y i n g  w i t h  
i t s  tw in  from 6 weeks o f  age onwards ,  c o n s i d e r a b l y  more t h a n  p l a y  w i t h  
s i b l i n g s  which  r e a c h e s  a maximum o f  l e s s  t h a n  0.3% f o r  e a ch  s i b l i n g  a t  
14 weeks o f  age .  I n f a n t s  spend  s i g n i f i c a n t l y  more t im e  p l a y i n g  w i t h  
t w ins  t h a n  w i t h  e i t h e r  s i b l i n g  a t  a l l  a g e s ,  and s i g n i f i c a n t l y  more t im e  
p l a y i n g  w i t h  tw in s  t h a n  t h e  t o t a l  t im e  f o r  b o t h  s i b l i n g s  combined a t  a l l  
ages  e x c e p t  18 and 22 weeks.
However ,  as  a p r o p o r t i o n  o f  t h e  t o t a l  t im e  s p e n t  w i t h  i n f a n t s ,  
s i b l i n g s  spend  most  o f  t h e i r  t im e  w i t h  i n f a n t s  p l a y i n g  ( s e e  f i g u r e  4 . 9 )
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Table 4 . 4
D i f f e r e n c e s  be tw een  c a r e g i v e r s  i n  t h e  p r o p o r t i o n  o f  t h e i r  t im e  w i t h  
i n f a n t s  t h a t  i s  d e v o te d  t o  c o n t a c t .  R e s u l t s  o f  r a n d o m i z a t i o n  t e s t s ,  
c o n v e n t i o n s  as  i n  t a b l e  4 . 1 .
CAREGIVERS AGE/weeks 
2 4 6 10 14 18 22
Mother  vs f a t h e r - ns ns * > ns ns * >
Mother  vs  s i b  1 - ns ns * > * > * > * >
Mother  vs s i b  2 - ns ns * > * > * > * >
Mother  vs  tw in * < * < * < ns ns * > ns
Twin vs f a t h e r * > * > * > ns ns ns * >
Twin vs  s i b  1 t. > * > * > * > * >• n s * >
Twin vs  s i b  2 * * > * > * > * > ns >
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F i g u r e  4 . 7
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  i n  f a m i l y  h u d d l e s .  V e r t i c a l  b a r s  
r e p r e s e n t  one s t a n d a r d  e r r o r  e i t h e r  s i d e  o f  t h e  n e a n .
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F i g u r e  4 . 8
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  p l a y i n g  w i t h  c a r e g i y e r s
C o n ve n t ions  as  i n  f i g u r e  4 . 1 .
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F i g u r e  4 .9
Mean p r o p o r t i o n  o f  t o t a l  t im e  s p e n t  w i t h  i n f a n t s  t h a t  i s  d e v o te d  to  
p l a y  by s i b l i n g s  and t w i n s .  C onv e n t io n s  as  i n  f i g u r e  4 . 1 .
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w hereas  tw ins  sp e n d  some o f  t h i s  t im e  i n  c o n t a c t  ( s e e  f i g u r e  4 . 6 ) .  The 
p r o p o r t i o n  o f  t im e  s p e n t  w i t h  t h e  i n f a n t  d e v o t e d  t o  p l a y  i s  s i g n i f i c a n t l y  
h i g h e r  f o r  s i b l i n g  I ’ s t h a n  f o r  t w i n s  a t  22 weeks ,  and s i g n i f i c a n t l y  
h i g h e r  f o r  s i b l i n g  2 ’ s  t h a n  t w i n s  a t  10,  14 and 22 weeks.
f )  Time o f f
As can be  s e e n  from f i g u r e  4 . 1 0 ,  t im e  o f f  i n c r e a s e s  d r a m a t i c a l l y  
a f t e r  2 weeks o f  a g e ,  t h e  r a t e  o f  i n c r e a s e  s l o w i n g  a f t e r  6 weeks u n t i l  
t h e  maximum o f  84% i s  r e a c h e d  a t  22 weeks .  The s l i g h t  drop  a t  10 weeks 
(which a l s o  o c c u r r e d  i n  f a m i l y  h u d d l e  a t  10 weeks)  i s  d i s c u s s e d  be low .
The changes  i n  t h e  p r o p o r t i o n  o f  t im e  s p e n t  i n  t h e  m u t u a l l y  
e x c l u s i v e  s t a t e s  o f  on,  o f f ,  h u d d l e  and  c o n ta c t  a r e  shown i n  f i g u r e  4 , 1 1 .  
The amount o f  t im e  on r a p i d l y  d e c r e a s e s  w h i l e  o f f ,  h u d d l e  and c o n t a c t  
i n c r e a s e .  O ff i n c r e a s e s  most  r a p i d l y ,  w h i l e  c o n t a c t  d e c r e a s e s  a g a in  
a f t e r  10 w eeks. Th i s  shows t h a t  t im e  on i s  r e p l a c e d  t e m p o r a l l y  by t im e  
i n  c o n t a c t  wh ich  t h e n  i t s e l f  d e c l i n e s  a s  t h e  i n f a n t  comes t o  sp e n d  most  
o f  i t s  t im e  a lo n e  and t h e  r e s t  i n  f a m i l y  h u d d l e s .
The d i p  i n  mean t ime  i n  f a m i l y  h u d d l e s  and i n  t im e  o f f  a t  10 
weeks n o t e d  above can be  s e e n  t o  be due t o  t h e  i n c r e a s e  i n  t o t a l  t im e  
s p e n t  i n  c o n ta c t  w i t h  s p e c i f i c  i n d i v i d u a l s  a t  t h i s  age .  C o n t a c t  th e r e fo r e  
i n c r e a s e s  as t im e  on d e c r e a se s  and i s  p a r t ic u la r ly  i m p o r t a n t  a t  10 weeks 
o f  age .  A Spearman r ank  o r d e r  c o r r e l a t i o n  b e tw een  t o t a l  t im e  on and 
t o t a l  t ime  i n  c o n t a c t  f rom 2 t o  14 weeks (on does n o t  o c c u r  a f t e r  t h i s )  
g i v e s  r  = -  0 . 3 ,  p > 0 . 5 .  Ihough  t h e  c o r r e l a t i o n  i s  n e g a t i v e  i t  i s  n o t  
s i g n i f i c a n t  b e c a u s e  o t h e r  f a c t o r s  a r e  i n v o l v e d .  For example p l a y  ( f i g u r e  
4 .8 )  i s  a l s o  i n c r e a s i n g  w i t h  age .
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F i g u r e  4 .1 0
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  o f f  and away from c a r e g i v e r s ,  
V e r t i c a l  b a r s  r e p r e s e n t  one s t a n d a r d  e r r o r  e i t h e r  s i d e  o f  t h e  mean,
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F i g u r e  4 .1 1
Mean p e r c e n t a g e  o f  t o t a l  o b s e r v a t i o n  t im e  s p e n t  i n  e ach  m u tu a l l y  
e x c l u s i v e  b e h a v i o u r  s t a t e :  On, o f f ,  h u d d l e ,  c o n t a c t .
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4 . 3 )  RESULTS 2 P a t t e r n i n g  o f  e v e n t s  a s s o c i a t e d  w i t h  b e h a v i o u r  s t a t e s .
a)  Approach in g  and l e a v i n g
F i g u r e  4 .1 2  shows mean %AP.I -  %LV.I f o r  a l l  c a r e g i v e r s  combined,  
i . e .  t h e  i n d e x  i n d i c a t e s  g e n e r a l  p r o x i m i t y  m a i n t e n a n c e  by i n f a n t s  t o  a l l  
f a m i l y  members.  From a n e g a t i v e  s c o r e  a t  2 weeks t h e r e  i s  a s h a r p  r i s e  
p e a k in g  a t  6 weeks t h e n  d r o p p i n g  o f f  s l o w l y  t o  a lo w e r ,  though  s t i l l  
p o s i t i v e ,  l e v e l  a t  22 weeks .  At most  ages  t h e  i n f a n t  i s  m a i n t a i n i n g  
p r o x i m i t y  w i t h  i t s  c a r e g i v e r s  more t h a n  t h e y  a r e  w i t h  i t  and t h i s  i s  
most a p p a r e n t  a t  6 w e e k s . Only a t  2 weeks a r e  t h e  c a r e g i v e r s  more 
r e s p o n s i b l e  t h a n  t h e  i n f a n t  f o r  t h e  m a in te n a n c e  o f  p r o x i m i t y  b e tw e en  
them. Th is  compares  w e l l  w i t h  I n g r a m ’s (1975a)  d a t a  on m arm o se t s ,  and i n  
o v e r a l l  form ( i . e .  c h a n g in g  from n e g a t i v e  t o  p o s i t i v e  v a l u e s )  w i t h  work 
done on r h e s u s  monkeys (Berman, 1978a;  H inde ,  1969;  Hinde & S p e n c e r -  
Booth,  1967,  though  h e r e  o n l y  m o th e r  -  i n f a n t  r e l a t i o n s  a r e  c o n s i d e r e d ) .
Data  f o r  i n d i v i d u a l  c a r e g i v e r s  c a n n o t  be p r e s e n t e d  as  %AP.I -  
%LV.I s c o r e s  s i n c e  mean f r e q u e n c i e s  o f  a p p r o a c h i n g  and l e a v i n g  a r e  
m o s t l y  l e s s  t h a n  20 and t h e  i n d e x  becomes u n r e l i a b l e  i f  low f i g u r e s  a r e  
u s e d  ( s e e  Hinde & A t k i n s o n ,  1970 ) .  I n s t e a d ,  d a t a  a r e  shown as  h i s t o g r a m s  
o f  mean f r e q u e n c i e s  o f  a p p r o a c h i n g  and l e a v i n g  by i n f a n t s  and  by e ach  
c a r e g i v e r  ( f i g u r e s  4 . 1 3  -  4 . 1 7 ) .  Where d i f f e r e n c e s  i n  f r e q u e n c i e s  o f  
a p p r o a c h in g  o r  l e a v i n g  be tw een  i n f a n t  and c a r e g i v e r  a r e  s i g n i f i c a n t ,  
t h i s  i s  shown by an a s t e r i s k  o v e r  t h e  s i g n i f i c a n t l y  l a r g e r  s c o r e  a t  e ach  
age .  However i t  i s  t h e  changes  w i t h  age i n  r e l a t i v e  f r e q u e n c i e s  by 
c a r e g i v e r s  and by i n f a n t s  t h a t  i s  i m p o r t a n t ,  r a t h e r  t h a n  t h e  o v e r a l l  
s i z e  o f  t h e  d i f f e r e n c e s  be tw een  them,
i )  F a t h e r s  ( f i g u r e  4 .1 3 )
I n f a n t s  i n i t i a t e  an i n c r e a s i n g  number and p r o p o r t i o n  o f  a p p r o a c h e s  
up t o  6 and 10 weeks o f  age r e s p e c t i v e l y .  A f t e r  t h i s ,  t h e  d i f f e r e n c e s  i n
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F i g u r e  4 .1 2
M a in t e n a n c e  o f  p r o x i m i t y  w i t h  a l l  c a r e g i v e r s  by i n f a n t s .  P e r c e n t a g e  o f  
t o t a l  a p p ro a c h e s  made by t h e  i n f a n t  minus p e r c e n t a g e  o f  t o t a l  l e a v i n g s  
made by t h e  i n f a n t ,  means and s t a n d a r d  e r r o r s  f o r  i n f a n t s  a t  each  age .
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F i g u r e  4 .1 3
Mean f r e q u e n c i e s  o f  a p p r o a c h i n g  and l e a v i n g  be tw een  f a t h e r s  and i n f a n t s .  
V e r t i c a l  b a r s  i n d i c a t e  one s t a n d a r d  e r r o r .
A s t e r i s k s  i n d i c a t e  a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  c a r e g i v e r  and i n f a n t  
s c o r e s  a t  t h a t  age ( t w o - t a i l e d  r a n d o m i z a t i o n  t e s t ,  p < 0 , 0 5 ) .
Open b a r s  d e n o te  a p p ro a c h e s  and l e a v i n g s  by i n f a n t s ,  d o t t e d  b a r s  de no te  
a p p ro a c h e s  and l e a v i n g s  by c a r e g i v e r s .
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a p p r o a c h i n g  be tw een  f a t h e r s  and i n f a n t s  d e c r e a s e  as i n f a n t s  b e g i n  t o  
a p p ro a c h  l e s s  and f a t h e r s  a p p ro a c h  s l i g h t l y  more ( f a t h e r s  a p p ro a c h  
i n f a n t s  s i g n i f i c a n t l y  more t h a n  i n f a n t s  a p p ro a c h  f a t h e r s  a t  2 weeks ,  
and s i g n i f i c a n t l y  l e s s  a t  10,  14 and 22 w e e k s ) .
F a t h e r s  l e a v e  s i g n i f i c a n t l y  more o f t e n  t h a n  i n f a n t s  a t  2 ,  4 
and 6 w eeks, though  s u b s e q u e n t l y  l e a v i n g s  by f a t h e r s  and by i n f a n t s  a r e  
n o t  s i g n i f i c a n t l y  d i f f e r e n t .  Thus,  i n f a n t s  t a k e  o v e r  r e s p o n s i b i l i t y  f o r  
m a i n te n a n c e  o f  p r o x i m i t y  w i t h  f a t h e r s  f rom f a t h e r s  a t  a b o u t  4 weeks o f  
age ,  b u t  t h e i r  r o l e  d e c l i n e s  f rom a b o u t  14 weeks as  r e s p o n s i b i l i t y  
becomes more e v e n l y  d i v i d e d  be tw een  them.
i i )  M o t h e r s ' ( f i g u r e  4 .1 4 )
As w i t h  f a t h e r s ,  i n f a n t s  i n i t i a t e  an i n c r e a s i n g  number o f  
a p p ro a c h e s  t o  m o th e r s  b u t  t h e  p r o p o r t i o n  o f  approaches by i n f a n t s  
r em a ins  h i g h  t o  22 weeks .  Approaches  by m o th e r s  d e c r e a s e  i n  f r e q u e n c y  
r a p id ly  and r em a in  a t  a low l e v e l .  (Mothe rs  approach i n f a n t s  
s i g n i f i c a n t l y  more o f te n  t h a n  i n f a n t s  approach m othe r s  a t  2 w e e ks ,  and 
s i g n i f i c a n t l y  l e s s  o f t e n  from 6 t o  22 w e e k s . )
I n f a n t s  l e a v e  l e s s  t h a n  m o the r s  ( s i g n i f i c a n t l y  so  a t  2 ,  4 ,  6 
and 14 weeks)  u n t i l  18 weeks when l e a v i n g s  by m o the r s  and i n f a n t s  a r e  
a b o u t  e q u a l .  I n f a n t s  t h e r e f o r e  a r e  r e s p o n s i b l e  f o r  p r o x i m i t y  w i t h  
m o th e r s  a t  a l l  ages  e x c e p t  2 weeks when m o the r s  do mos t  a p p r o a c h i n g  and 
l e a v i n g .
i i i )  S i b l i n g s  ( f i g u r e s  4 .1 5  and 4 .16 )
At 2 weeks s i b l i n g s  a r e  a p p r o a c h i n g  i n f a n t s  more t h a n  t h e y  a r e  
l e a v i n g  them and a r e  r e s p o n s i b l e  f o r  m a i n t a i n i n g  p r o x i m i t y  as i n f a n t s  
a p p ro a c h  and l e a v e  very  l i t t l e .  However t h e  s i t u a t i o n  g r a d u a l l y  r e v e r s e s  
as  i n f a n t s  i n i t i a t e  an i n c r e a s i n g  p r o p o r t i o n  o f  a p p r o a c h e s .  By 6 t o  10 
weeks p r o x i m i t y  m a i n te n a n c e  i s  m a in ly  due t o  t h e  i n f a n t .  From 10 w eeks ,  
f r e q u e n c i e s  of. a p p r o a c h i n g  and l e a v i n g  by s i b l i n g s  and i n f a n t s  are
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F i g u r e  4 .1 4
Mean f r e q u e n c i e s  o f  a p p r o a c h in g  and l e a v i n g  be tw een  m o th e r s  and i n f a n t s  
C onv e n t io n s  as  i n  f i g u r e  4 .1 3 .
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F i g u r e  4 .1 5
Mean f r e q u e n c i e s  o f  a p p r o a c h in g  and l e a v i n g  be tw een  s i b l i n g  I ' s  and 
i n f a n t s .  C o n v e n t io n s  as  i n  f i g u r e  4 .1 3 .
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F i g u r e  4 .1 6
Mean f r e q e n c i e s  o f  a p p r o a c h i n g  and l e a v i n g  be tw een  s i b l i n g  2*s and 
i n f a n t s .  C onv e n t io n s  as  i n  f i g u r e  4 .1 3 .
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g e n e r a l l y  n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  e a ch  an im a l  p l a y i n g  an 
a p p r o x i m a t e l y  e q u a l  r o l e  i n  p r o x i m i t y  m a i n t e n a n c e ,
i v )  Twins ( f i g u r e  4 .1 7 )
From a low l e v e l  a t  2 weeks ,  a p p r o a c h i n g  and l e a v i n g  be tw een  
i n f a n t s  and t w i n s  r i s e s  r a p i d l y  t o  a peak a t  10 weeks and i n t e r a c t i o n s  
c o n t i n u e  a t  a h i g h  l e v e l  t h r o u g h  t o  22 weeks ,  though  f r e q u e n c i e s  d e c l i n e  
s lo w ly  from 10 weeks .  R e s p o n s i b i l i t y  f o r  p r o x i m i t y  d s  s h a r e d  e q u a l l y  
b e tw een  i n f a n t s  and tw i n s  a t  a l l  ages  as  wou ld be e x p e c t e d  s i n c e  t h e  
t w in  i s  a l s o  an i n f a n t ,  and t h e  o n ly  s i g n i f i c a n t  d i f f e r e n c e s  be tw e en  them 
a r e  a t  2 weeks when i n f a n t s  b o t h  a p p ro a c h  and l e a v e  more t h a n  t w i n s ,  and 
a t  6 weeks when i n f a n t s  l e a v e  s i g n i f i c a n t l y  more o f t e n  t h a n  t w i n s .
b) G e t t i n g  on
As f o r  a p p r o a c h in g  and l e a v i n g  above ,  t h e  mean t o t a l  %ONS.I ~ 
%OFFS.I i s  shown f o r  a l l  i n f a n t s  i n  f i g u r e  4 . 1 8 .  Twins were  n e v e r  
o b s e r v e d  t o  c a r r y  i n f a n t s  i n  P a r t  I s o  d a t a  a r e  combined  f o r  f a t h e r s ,  
m o th e r s  and  s i b l i n g s  o n l y .  F i g u r e  4 .1 8  shows t h a t  o v e r a l l  %ONS. I -  %OFFS. I 
r i s e s  s t e e p l y  t o  r e a c h  100% a t  14 weeks .  I n f a n t s  a r e  n o t  c a r r i e d  a f t e r  
t h i s  age .  Tlius a t  2 weeks,  w h i l e  i n f a n t s  a r e  more l e s s  im m o b i l e ,  
c a r e g i v e r s  a r e  r e s p o n s i b l e  f o r  m a i n te n a n c e  o f  t im e  on,  b u t  f rom 4 weeks 
i n f a n t s  a r e  more i m p o r t a n t  and i n i t i a t e  an i n c r e a s i n g  p r o p o r t i o n  o f  
’o n s ' and a d e c r e a s i n g  p r o p o r t i o n  o f  ' o f f s '  u n t i l  a t  14 weeks t h e y  a r e  
r e s p o n s i b l e  f o r  s t a r t i n g  a l l  e p i s o d e s  o f  t im e  on and f o r  t e r m i n a t i n g  
none o f  them.
i )  'O n s '  w i t h  each  c a r e g i v e r
F i g u r e  4 .1 9  shows t h e  above d a t a  by c a r e g i v e r ,  t h a t  i s ,  as 
mean f r e q u e n c i e s  o f  i n i t i a t i o n  and t e r m i n a t i o n  o f  b o u t s  o f  t im e  on by 
i n f a n t s  and by c a r e g i v e r s  f o r  each  c a r e g i v e r .  The f i g u r e  goes  up t o  10 
weeks o n l y  as  a t  14 weeks on ly  t h e  m o the r  i s  i n v o l v e d ,  i n f a n t s  g e t t i n g
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F i g u r e  4 .1 7
Mean f r e q u e n c i e s  o f  a p p r o a c h in g  and l e a v i n g  be tw een  tw in s  and i n f a n t s  
C onv e n t io n s  as  i n  f i g u r e  4 . 1 3 ,
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F i g u r e  4 .1 8
M ain tenance  o f  t im e  on w i t h  a l l  c a r e g i v e r s  by i n f a n t s .  P e r c e n t a g e  o f  
t o t a l  i n i t i a t i o n s  o f  b o u t s  o f  t im e  on t h a t  were  made by i n f a n t s  minus 
p e r c e n t a g e  o f  t o t a l  t e r m i n a t i o n s  o f  b o u t s  o f  t im e  on by i n f a n t s ,  means 
and s t a n d a r d  e r r o r s  f o r  a l l  i n f a n t s  a t  ea ch  age .
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F i g u r e  4 .1 9
Mean number o f  e p i s o d e s  o f  t im e  on each  c a r e g i v e r  t h a t  a r e  i n i t i a t e d  
and t e r m i n a t e d  by i n f a n t s  and c a r e g i v e r s .  'On '  d e n o t e s  t h e  i n i t i a t i o n  
o f  e p i s o d e s  on t h e  c a r e g i v e r .  ' O f f  d e n o te s  t h e  t e r m i n a t i o n  o f  t h e s e  
e p i s o d e s .  O t h e r  c o n v e n t i o n s  as  i n  f i g u r e  4 . 1 3 .
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on h e r  a mean o f  0 .2 5  t im e s  ( s t a n d a r d  e r r o r  0 .1 6 4 )  and b e i n g  rubbed  o f f
by h e r  a mean o f  0 . 2 5  t i m e s  ( s t a n d a r d  e r r o r  0 .164 )  d u r i n g  t h e
o b s e r v a t i o n  p e r i o d .
The f i g u r e  shows t h a t  a l l  c a r e g i v e r s  p i c k  up and c a r r y  i n f a n t s  
p r o g r e s s i v e l y  l e s s  o f t e n  and i n i t i a t e  a p r o g r e s s i v e l y  s m a l l e r  p r o p o r t i o n
o f  c a r r y i n g  e p i s o d e s  from 2 t o  10 (14 f o r  m o th e r s )  weeks o f  a g e .  Where
d i f f e r e n c e s  b e tw e en  f r e q u e n c i e s  o f  ' o n s '  b e tw een  c a r e g i v e r  and i n f a n t  
a r e  s i g n i f i c a n t  ( s e e  a s t e r i s k s  on f i g u r e  4 .1 9 )  t h e y  show t h a t  c a r e g i v e r s  
p i c k  up i n f a n t s  more o f t e n  t h a n  t h e y  g e t  on a t  2 weeks ,  and t h a t  i n f a n t s  
g e t  on more o f t e n  t h a n  c a r e g i v e r s  p i c k  them up from 4 weeks onw ards .
' O f f s ’ w i t h  e a c h  c a r e g i v e r  a r e  d e a l t  w i t h  i n  s e c t i o n  c . i ) .
i i )  I n f a n t  a v o i d s  c a r r y
F i g u r e  4 . 2 0  shows t h e  r e s u l t s  f o r  t h e  measure  ' i n f a n t  a v o i d s  
c a r r y ' .  Changes i n  a b s o l u t e  f r e q u e n c i e s  a r e  c l o s e l y  p a r a l l e l e d  by cha nges  
i n  r e l a t i v e  f r e q u e n c i e s ,  t h a t  i s ,  t h e  p r o p o r t i o n  o f  a l l  a t t e m p t s  by 
c a r e g i v e r s  t o  p i c k  up i n f a n t s  which a r e  a v o id e d  by i n f a n t s .  F o r  a l l  
c a r e g i v e r s  t h e r e  i s  a v e ry  low amount  o f  a v o i d i n g  a t  2 weeks .  T h i s  r i s e s  
a t  4 weeks,  and f o r  f a t h e r s  r i s e s  f u r t h e r  a t  6 weeks .  F o r  o t h e r  
c a r e g i v e r s  t h e  measure  f a l l s  a f t e r  4 weeks .  The r i s e  a t  4 weeks i s  
l o w e s t  f o r  m othe r s  and h i g h e s t  f o r  s i b l i n g s ,  and o v e r a l l  i n f a n t s  a v o i d
b e i n g  c a r r i e d  by m o the r s  l e a s t  and s i b l i n g s  most  d e s p i t e  t h e  c o n t i n u e d
i n c r e a s e  i n  a v o id a n c e  o f  f a t h e r s .  These  d i f f e r e n c e s  a r e  s i g n i f i c a n t  
be tw een  p a r e n t s  and s i b l i n g s :  The p r o p o r t i o n  o f  a l l  a t t e m p t s  by c a r e g i v e r s  
t o  p i c k  up i n f a n t s  t h a t  a r e  a v o i d e d  by i n f a n t s  i s  s i g n i f i c a n t l y  g r e a t e r  
f o r  s i b l i n g s  1 . and 2 t h a n  f o r  m o th e r s  a t  2 ,  4 and ;6 w e e k s , - f o r  s i b  1 t h a n  
f a t h e r  a t  4 w eeks ,  and f o r  s i b  2 t h a n  f a t h e r  a t  2 weeks.  The d i f f e r e n c e s
be tw een  f a t h e r s  and m o t h e r s ,  and b e tw een  s i b  I ' s  and s i b  2*s a r e  n o t
s i g n i f i c a n t .
I n f a n t s  do n o t  a v o id  b e i n g  c a r r i e d  a t  a l l  a f t e r  6 w eeks .
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F i g u r e  4 .2 0
I n f a n t  a v o id a n c e  o f  b o u t s  o f  t im e  on each  c a r e g i v e r .
Complete  l i n e  ~ mean f r e q u e n c y  o f  i n f a n t s  a v o i d i n g  b e i n g  p i c k e d  up  by 
c a r e g i v e r s .
D o t t e d  l i n e  -  mean p r o p o r t i o n  o f  a l l  a t t e m p t s  by c a r e g i v e r s  t o  p i c k  
i n f a n t s  up which  a r e  a v o id e d  by i n f a n t s .
V e r t i c a l  b a r s  r e p r e s e n t  one s t a n d a r d  e r r o r  e i t h e r  s i d e  o f  t h e  mean.
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i i i )  R e j e c t i o n s
R e j e c t i o n s  by c a r e g i v e r s  o f  i n f a n t s '  a t t e m p t s  t o  c l imb on t o  
them a r e  shown i n  f i g u r e  4 .2 1 .  The g e n e r a l  t r e n d  i s  t h a t  t h e  a b s o l u t e  
and r e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n s  r i s e s  sh a r p ly  f rom 2 t o  6 weeks and 
r e l a t i v e  r e j e c t i o n s  c o n t i n u e  t o  r i s e ,  though  a b s o l u t e  r e j e c t i o n s  f o r  a l l  
c a r e g iv e r s  e x c ep t th e  m other then f a l l  e q u a lly  s h a r p ly . T h is i s  r e la t e d  
t o  t h e  g r e a t ly  d ecrea sed  amount o f  t im e  on a t  t h i s  t im e  ( f i g u r e  4 . 2 ) .
In  more d e t a i l ,  a l l  c a r e g i v e r s  exempt  t h e  ï3îot-h,er-rôgect.:a;ll  i n f a n t s  ’ 
a t t e m p t s  t o  c l im b  on t o  them a f t e r  10 weeks .  M o th e r s ,  h o w e ve r ,  s t i l l  
c a r r y  a t  14 weeks and t h u s  a b s o l u t e  r e j e c t i o n s  r em a in  h i g h  be yond  6 weeks 
b u t  r e l a t i v e  r e j e c t i o n s  a r e  n o t  so  h i g h  as  f o r  o t h e r  c a r e g i v e r s .
The a b s o l u t e  f r e q u e n c y  o f  r e j e c t i o n s  i s  s i g n i f i c a n t l y  h i g h e r  
f o r  m o th e r s  t h a n  f o r  f a t h e r s  a t  10 weeks ,  f o r  m o th e r s  t h a n  s i b  I ' s  a t  
2,  6 ,  10 and 14 weeks ,  and f o r  m o the r s  t h a n  s i b  2 ' s  a t  2 ,  4 ,  10 and 14 
weeks .  The r e l a t i v e  f r e q u e n c y  o f  r e j e c t io n s  i s  s i g n i f i c a n t l y  l o w e r  f o r  
m others t h a n  f o r  f a t h e r s  a t  14 weeks ,  f o r  m o th e r s  t h a n  s i b  I ' s  a t  14 
weeks ,  and f o r  m o th e r s  t h a n  s i b  2 ' s  a t  6 ,  14 and 18 weeks .  A l l  o t h e r  
d if f e r e n c e s  a r e  n o n - s ig n if ic a n t .
T a b l e  4 . 5  shows t h e  d i f f e r e n c e  be tw een  d i f f e r e n t  c a r e g iv e r s  in  
a b s o l u t e  f r e q u e n c y  o f  r e j e c t i o n s  p l u s  ' o n s '  by i n f a n t s ,  i . e .  t h e  
d i f f e r e n c e s  i n  t h e  t o t a l  number o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  
d i f f e r e n t  c a r e g iv e r s  at e a d i a;^;. T3ie t a b le  shows th a t  in f a n t s  g e n e r a lly  
t r y  t o  g e t  on t o  m o th e r s  s i g n i f i c a n t l y  more o f t e n  t h a n  any o t h e r  
c a r e g i v e r s .
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F i g u r e  4 .2 1
A b s o l u t e  f r e q u e n c y  o f  r e j e c t i o n s  ( A . F . R . ,  open c i r c l e s )  and r e l a t i v e  
f r e q u e n c y  o f  r e j e c t i o n s  ( R . F . R . , c l o s e d  c i r c l e s )  o f  i n f a n t s  by 
c a r e g i v e r s  a t  d i f f e r e n t  a g e s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
No R .F .R .  i s  g iv e n  f o r  s i b  1 a t  10 weeks o r  f o r  s i b  2 a t  14 weeks s i n c e  
a t  t h e s e  ages  i n f a n t s  made no a t t e m p t s  t o  c l im b  on t o  t h e s e  s i b s , so  
t h e r e  i s  no s c o r e  f o r  t h e  r e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n s  ( r e l a t i v e  
t o  t h e  number o f  t im e s  i n f a n t s  s u c c e e d  i n  g e t t i n g  o n ) .
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T a b le  4 .5
D i f f e r e n c e s  be tw een  c a r e g i v e r s  i n  t h e  number o f  t im e s  i n f a n t s  t r y  t o  
g e t  on t o  them. A t t e m p ts  t o  g e t  on i n c l u d e  o c c a s i o n s  when t h e  i n f a n t  
t r i e d  b u t  f a i l e d  t o  g e t  on ( r e j e c t i o n s ) , p l u s  o c c a s i o n s  when t h e  
i n f a n t  s u c c e e d e d  i n  g e t t i n g  on .  T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  w i t h  
a 5% s i g n i f i c a n c e  l e v e l .
ns  n o t  s i g n i f i c a n t .  * s i g n i f i c a n t  d i f f e r e n c e  i n  number o f  a t t e m p t s  t o  
g e t  on t o  t h e  two c a r e g i v e r s .  >  more attempts?-, w i t h  f i r s t  c a r e g i v e r  
i n  l e f t h a n d  column.  <  more a t t em pts ; : ' -  w i t h  s e co n d  c a r e g i v e r .
CAREGIVERS AGE/weeks 
2 4 6 10
F a t h e r vs m o the r ns ns * < * <
F a t h e r vs s i b  1 ns ns ns ns
F a t h e r vs s i b  2 ns * > ns ns
Mother vs s i b  1 ns ns * > * >
Mother vs s i b  2 * > ns * > * >
S ib  1 vs s i b  2 n s ns ns ns
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c) G e t t i n g  o f f
i )  ' O f f s '  w i t h  ea ch  c a r e g i v e r
F i g u r e  4 . 1 9  a l s o  shows t h e  mean f r e q u e n c y  o f  t e r m i n a t i o n  o f  
b o u t s  o f  t im e  on ( ’ o f f s ' )  by c a r e g i v e r s  and by i n f a n t s .  Both i n f a n t s  
and c a r e g i v e r s  show a d e c r e a s e  i n  f r e q u e n c y  o f  ' o f f s '  f rom 2 t o  10 
weeks ,  b u t  t h e  p r o p o r t i o n  o f  b o u t s  t e r m i n a t e d  by e a ch  v a r i e s .  I n  t h e  c a se  
o f  t im e  on f a t h e r s ,  i n f a n t s  t e n d  t o  t e r m i n a t e  a h i g h e r  p r o p o r t i o n  o f  
b o u t s  t h a n  f a t h e r s  b u t  t h e  d i f f e r e n c e  i s  n o t  s i g n i f i c a n t  a t  any age .
Time on m o th e r s  i s  more o f t e n  t e r m i n a t e d  by m o the r s  t h a n  i n f a n t s ,  and 
t h i s  i s  s i g n i f i c a n t  a t  2 ,  6 and 14 weeks o f  age .  P r o p o r t i o n s  o f  b o u t s  o f  
t im e  on t e r m i n a t e d  by s i b l i n g s  and by i n f a n t s  f l u c t u a t e  f rom age  t o  age 
b u t  t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  be tw een  i n f a n t s  and  s i b l i n g s  
e x c e p t  a t  4 weeks when s i b  I ' s  p e r f o r m  a s i g n i f i c a n t l y  h i g h e r  
p r o p o r t i o n  o f  ' o f f s '  t h a n  i n f a n t s .
Combining d a t a  f o r  ' o f f s '  w i t h  d a t a  f o r  i n i t i a t i o n s  o f  b o u t s  o f  
t im e  on ( s e c t i o n  b . i )  a b o v e ) ,  i t  can be s e e n  t h a t  t hough  a l l  c a r e g i v e r s  
a r e  r e s p o n s i b l e  f o r  t im e  on a t  2 weeks,  a f t e r  t h i s  o n l y  f a t h e r s  r e m a in  
i m p o r t a n t  i n  m a i n t e n a n c e  o f  t im e  on.  By 6 weeks f a t h e r s  and i n f a n t s  p l a y  
a b o u t  e q u a l  r o l e s ,  b u t  f o r  a l l  o t h e r  c a r e g i v e r s  t h e  i n f a n t  i s  now more 
i m p o r t a n t .  Thus ,  w h i l e  f a t h e r s  a r e  s t i l l  " i n t e r e s t e d "  i n  c a r r y i n g  
i n f a n t s  up t o  6 weeks ,  f o r  a l l  o t h e r  c a r e g i v e r s  i t  i s  up t o  t h e  i n f a n t  
t o  g e t  on them.
i i )  C a r e g i v e r  r e s t r i c t s
The b e h a v i o u r  ' c a r e g i v e r  r e s t r i c t s '  an i n f a n t ' s  a t t e m p t  t o  g e t  
o f f  o c c u r r e d  on v e ry  few o c c a s i o n s ,  f a r  f ew er  t h a n  r e p o r t e d  f o r  r h e s u s  
monkeys (Hansen ,  1966;  Harlow e t  a l ,  1963;  Hinde & S p e n c e r - B o o t h , 1967 
a & b)  o r  p i g t a i l  and b o n n e t  macaques (Rosenblum, 1 9 71 ) .  F i g u r e  4 . 2 2  
shows t h e  mean f r e q u e n c y  o f  r e s t r i c t i o n s  p e r f o r m e d  by c a r e g i v e r s .  The
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F i g u r e  4 .2 2
Mean f r e q u e n c y  o f  a t t e m p t s  by c a r e g i v e r s  t o  p r e v e n t  i n f a n t s  f rom 
g e t t i n g  o f f  o f  them.
© F a t h e r  
M o t h e r  
S i b i  
Si b 2
Twi n
V e r t i c a l  l i n e s  d e n o t e  o n e  
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b e h a v i o u r  was n o t  s e e n  t o  o c c u r  a f t e r  6 weeks o f  age and was p e r f o r m e d  
i n  o n ly  two o f  t h e  t h r e e  f a m i l i e s  and tow ards  o n ly  t h r e e  o u t  o f  t h e  n i n e  
i n f a n t  s u b j e c t s .  T h i s  a c c o u n t s  f o r  t h e  l a r g e  s t a n d a r d  e r r o r s  i n  f i g u i e  
4 . 2 2 .  The f a t h e r s  i n v o l v e d  r e s t r i c t  a t  2 weeks o n l y ,  t h e  m o th e r s  a t  2 
and 4 weeks ,  w h i l e  one s i b  1 r e s t r i c t s  a t  6 weeks ,  and i t s  t w i n ,  t h e  
s i b  2 ,  r e s t r i c t s  a t  2 w eeks .  I n  view o f  t h e  v e r y  s m a l l  amount  o f  d a t a  
on t h i s  b e h a v i o u r ,  t h e  o n l y  c o n c l u s i o n s  which can be  drawn a r e  t h a t  
r e s t r i c t i o n  o f  i n f a n t s '  a t t e m p t s  t o  g e t  o f f  i s  v e r y  r a r e  and o c c u r s  o n l y  
i n  t h e  e a r l y  weeks o f  l i f e  (2  t o  6) d u r i n g  t h e  p e r i o d  when t h e  i n f a n t  i s
s p e n d in g  a l o t  o f  i t s  t im e  on c a r e g i v e r s .
F o r  t h o s e  i n f a n t s  which were r e s t r i c t e d  t a b l e  4 . 6  shows what  
p r o p o r t i o n  o f  t h e i r  a t t e m p t s  t o  g e t  o f f  were r e s t r i c t e d .  From 2 t o  6 
weeks ,  where r e s t r i c t i o n s  o c c u r  t h e y  form an i n c r e a s i n g  p r o p o r t i o n  o f  
i n f a n t s '  a t t e m p t s  t o  g e t  o f f .  However t h e  d a t a  a r e  f a r  t o o  s p a r s e  f o r  
g e n e r a l i s a t i o n s  and a r e  as  l i k e l y  t o  b e  a f u n c t i o n  o f  c a r e g i v e r  as  o f  
age o f  t h e  i n f a n t .  R e s t r a i n i n g  young i n f a n t s '  a t t e m p t s  t o  l e a v e  t h e i r  
c a r e g i v e r s  i s  p r o b a b l y  a p r o t e c t i v e  b e h a v i o u r  and i n  macaques  wou ld  
p r e v e n t  i n f a n t s  b e i n g  harmed by o t h e r  a n im a ls  i n  t h e  t r o o p .  I n  a 
marmoset  group  a l l  i n d i v i d u a l s  a r e  c l o s e l y  r e l a t e d  ( a  f a m i l y )  and  a l l  
h e l p  look  a f t e r  t h e  young .  P r o t e c t i v e  b e h a v i o u r  o f  t h i s  t y p e  i s  
t h e r e f o r e  much l e s s  i m p o r t a n t  and would n o t  b e  e x p e c t e d  t o  o c c u r  v e r y
o f t e n .
i i i )  C a r e g i v e r  f a i l s  t o  rub o f f
F i g u r e  4 .2 3  shows t h e  mean f r e q u e n c y  o f  o c c u r r e n c e  o f
c a r e g i v e r s  a t t e m p t i n g  b u t  f a i l i n g  t o  rub i n f a n t s  o f f .  F a i l u r e s  t o  rub
o f f  o c c u r  w i t h  d e c r e a s i n g  f r e q u e n c y  from 2 t o  10 weeks a l t e r  w h ich
none o c c u r  ( i n f a n t s  a r e  no l o n g e r  c a r r i e d  by any c a r e g i v e r  e x c e p t  t h e
m othe r  a f t e r  10 weeks and she does n o t  f a i l  t o  rub o f f  a t  t h i s  age)  .
F r e q u e n c i e s  t e n d  t o  be  lower f o r  s i b l i n g s  t h a n  p a r e n t s .  The d e c r e a s e
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T a b le  4 .6
P r o p o r t i o n  o f  e a ch  i n f a n t ' s  a t t e m p t s  t o  g e t  o f f  t h a t  were  r e s t r i c t e d .  
Only i n f a n t s  t h a t  were r e s t r i c t e d  i n c l u d e d .
F i g u r e s  i n  b r a c k e t s  a r e  t o t a l  f r e q u e n c i e s  o f  i n f a n t s '  a t t e m p t s  t o  g e t  
o f f .
SUBJECT CAREGIVER RESTRICTING AGE/weeks
2 4
1 F a t h e r 0.,125 (8) 0 (7) 0 (3)
Mother 0 (4) 0 .2 0 0  (5) 0 (5)
S ib  1 0 (7) 0 (2) 0. 333 (2)
S ib  2 0..167 (6) 0 (3) 0 (2)
4 Mother 0 (4) 0 .1 4 3  (6) -
6 F a t h e r 0..083 (12) 0 (10) 0 (7)
Mother 0 (4) 0 .1 6 7  (6)
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F i g u r e  4 .2 3
Mean f r e q u e n c y  o f  f a i l e d  a t t e m p t s  by c a r e g i v e r s  t o  ru b  i n f a n t s  o f f
C o n v e n t io n s  as  i n  f ig u r e  4.2.SL.
3 :
m
P
: 3 o -
— }
CD
jQ
cz
m
p
m
n
P
— j
ro
IP
m  2 0 -^
— J
“ h
P
in
—h
o
— }
c
c r
o
=7 1 0 -
e
A
A
A
A.
A
A
A
A
A
A
4
AGE w e e k s
118
f o r  f a t h e r s  i s  f a s t e r  t h a n  t h a t  f o r  m o t h e r s .  F a t h e r s  f a i l  t o  rub  o f f  
s i g n i f i c a n t l y  more t h a n  s i b  2 ' s  a t  4 weeks ,  m o th e r s  s i g n i f i c a n t l y  more 
t h a n  f a t h e r s  a t  6 and 10 weeks ,  more t h a n  s i b  I ' s  a t  6 weeks and more 
t h a n  s i b  2 ' s  a t  6 and 10 weeks .  A l l  o t h e r  d i f f e r e n c e s  be tw e en  c a r e g i v e r s  
a r e  n o n - s i g n i f i c a n t .
The d e c r e a s e  i n  f a i l s  t o  rub o f f  may be  p a r t l y  a c c o u n t e d  f o r  
by t h e  d e c r e a s e  i n  t im e  on o v e r  t h i s  p e r i o d  ( s e e  f i g u r e  4 . 2 )  h ence  
t h e r e  i s  l e s s  o p p o r t u n i t y  f o r  a t t e m p t i n g  t o  rub  i n f a n t s  o f f .
In  a d d i t i o n ,  t h e  d e c r e a s e  may be  due t o  c a r e g i v e r s  g e t t i n g  
b e t t e r  a t  r u b b i n g  i n f a n t s  o f f  as  i n f a n t s  g e t  o l d e r .  F i g u r e  4 . 2 4  shows 
t h e  mean p e r c e n t a g e  r u b - o f f  s u c c e s s  o f  c a r e g i v e r s ,  t h a t  i s ,  t h e  number 
o f  s u c c e s s f u l  r u b - o f f s  as  a p e r c e n t a g e  o f  r u b - o f f s  p l u s  f a i l u r e s  t o  rub 
o f f .  As can be  s e e n  from t h e  d i a g r a m ,  r u b - o f f  s u c c e s s  i n c r e a s e s  s t e a d i l y  
w i t h  age ,  w i t h  a l l  c a r e g i v e r s  showing  v e r y  s i m i l a r  s u c c e s s  r a t e s .  At 
2 weeks m oth er s  a r e  most  s u c c e s s f u l  ( s i g n i f i c a n t l y  so )  and  r e a c h  100% 
s u c c e s s  a t  14 weeks,  by which t im e  v e r y  l i t t l e  t im e  i s  s p e n t  on b u t  a l l  
a t t e m p t s  by m othe r s  t o  remove i n f a n t s  a r e  s u c c e s s f u l .  The l a r g e  s t a n d a r d  
e r r o r  a p p a r e n t  f o r  m o the r s  a t  10 weeks i s  a c o n s eq u e n c e  o f  t h e r e  b e i n g  
o n l y  f o u r  d a t a  p o i n t s  h e r e  ( o n ly  f o u r  o u t  o f  n i n e  i n f a n t s  s p e n t  any 
t im e  on t h e i r  m o th e r s  a t  10 weeks )  , so  t h e  p o i n t  i s  t h e  mean from f o u r  
i n f a n t s .
The i n c r e a s e  i n  r u b - o f f  s u c c e s s  c o u l d  be due t o  t h e  c a r e g i v e r s  
im p r o v in g  o r  t o  t h e  i n f a n t s  becoming e a s i e r  t o  d i s l o d g e  ( o r  b o t h ) . 
I n f a n t s  c o u ld  be e a s i e r  t o  d i s l o d g e  b e c a u s e  t h e y  a r e  l a r g e r  and p r e s e n t  
a b i g g e r  a r e a  t o  push  a g a i n s t ,  b e c a u s e  t h e y  become l e s s  s k i l l e d  a t  
h o l d i n g  on,  o r  b e c a u s e  t h e y  a r e  l e s s  m o t i v a t e d  t o  hang  on.  T h i s  w i l l  be 
d i s c u s s e d  f u r t h e r  i n  s e c t i o n  4 . 5 ) .
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F i g u r e  4 .2 4
Mean p e r c e n t a g e  o f  a l l  a t t e m p t s  by c a r e g i v e r s  t o  rub i n f a n t s  o f f
which a r e  s u c c e s s f u l .  C o n v e n t io n s  as  i n  f i g u r e  4 . 1 .
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4 ,4 )  RESULTS 3 -  O t h e r  e v e n t s
a) Tant rums
The t o t a l  number  o f  t a n t r u m s  shown by i n f a n t s  d e c l i n e s  w i t h  
age ,  as  i s  shown i n  t a b l e  4 . 7 .  F i g u r e  4 .2 5  shows t h e  mean p e r c e n t a g e  
o f  a l l  t a n t r u m s  by i n f a n t s  o c c u r r i n g  w i t h  d i f f e r e n t  c a r e g i v e r s  a t  ea ch  
• There  i s  a g e n e r a l  d e c r e a s e  w i t h  age f o r  a l l  c a r e g i v e r s , t h e  
p a i t i c u l a i l y  low v a l u e  f o r  t w i n s  a t  2 weeks b e i n g  due t o  t h e  r a r i t y  o f
T a b le  4 . 7
Mean t o t a l f r e q u e n c y  o f  t a n t r u m s  shown by i n f a n t s a t  each age .
AGE/weeks
2 4 6 10 14 18 22
MEAN 1 01 .00  4 0 .3 3 39 .7 5  16 .25 3 .5 0 2 .0 0 0 . 0 0
STANDARD
ERROR
2 7 .5 9  6 . 6 5 15 .31  6 . 7 8 2 .1 5 1 .4 8 0 . 0 0
i n t e r a c t i o n s  b e tw e e n  i n f a n t s  and t h e i r  t w i n s  a t  t h i s  a g e ,  as  n o t e d  i n  
s e c t i o n  4 . 2 a )  above .  (The a p p a r e n t  p e a k s  f o r  m o the r s  a t  10 w eeks ,  s i b  
2 s a t  14 weeks and tw i n s  a t  18 weeks a r e  e ach  due t o  one p a r t i c u l a r l y  
l a r g e  d a t a  p o i n t  i n  e a ch  c a s e . )
Though more t a n t r u m s  a p p e a r  t o  o c c u r  w i t h  f a t h e r s  and w i t h  s i b  
I ' s  i n  t h e  e a r l y  weeks ,  no one c a r e g i v e r  seems t o  be p a r t i c u l a r l y  
a s s o c i a t e d  w i t h  t a n t r u m s  a t  any age .  D i f f e r e n c e s  i n  p e r c e n t a g e  o f  t a n t r u m s  
w i t h  f a t h e r s ,  m o t h e r s  and s i b l i n g s  a r e  g e n e r a l l y  n o n - s i g n i f i c a n t ,  t h e  
on ly  s i g n i f i c a n t  d i f f e r e n c e s  b e i n g  f a t h e r s  more t h a n  m o th e r s  a t  10 weeks 
and l e s s  t h a n  s i b  2 ' s  a t  14 weeks ,  m o th e r s  l e s s  t h a n  s i b  2 ' s  a t  14 weeks ,
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F i g u r e  4 .25
Mean p e r c e n t a g e  o f  t o t a l  t a n t r u m s  by i n f a n t s  t h a t  o c c u r r e d  w i t h  each
c a r e g i v e r .  C onve n t ions  as  i n  f i g u r e  4 . 1 .
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s i b  I ' s  more t h a n  s i b  2 ' s  a t  10 weeks and l e s s  t h a n  s i b  2 ' s  a t  14 weeks .  
Twins ,  however ,  a r e  a s s o c i a t e d  w i t h  s i g n i f i c a n t l y  f e w e r  t a n t r u m s  t h a n  
a l l  o t h e r  c a r e g i v e r s  a t  2 weeks ,  and s i g n i f i c a n t l y  f ew e r  t h a n  m o th e r s  
and s i b  I ' s  a t  10 w eeks .
b)  I g n o r e s
F i g u r e  4 .2 6  shows t h e  mean f r e q u e n c y  o f  i g n o r e s  by e a c h  
c a r e g i v e r  o f  i n f a n t s  a t  e a c h  age .  F a t h e r s  and  m o th e r s  i g n o r e  more t h a n  
s i b l i n g s  ( s i g n i f i c a n t l y  s o  from 10 weeks f o r  f a t h e r s  and  from 2 weeks 
f o r  m o t h e r s ) ,  and more t h a n  t w i n s  ( s i g n i f i c a n t  a t  a l l  a g e s  e x c e p t  4 
w e e k s ) . Twins i g n o r e  i n f a n t s  s i g n i f i c a n t l y  l e s s  t h a n  p a r e n t s  and 
s i b l i n g s  e x c e p t  a t  2 w e e ks ,  and i g n o r e  on ly  a t  4 ,  6 and 10 w e e ks .  T a b l e  
4 . 8  shows i n  d e t a i l  wh ich  d i f f e r e n c e s  a r e  s i g n i f i c a n t .  I g n o r e s  by  f a t h e r s  
peak  a t  10 weeks ,  as  do t h o s e  by s i b l i n g s ,  w h i l e  m o t h e r s ’ i g n o r e s  pe a k  
a t  6 w e e k s .
c) F o o d - s t e a l i n g
F i g u r e  4 . 2 7  shows t h e  mean f r e q u e n c y  o f  a t t e m p t s  ( s u c c e s s f u l
and u n s u c c e s s f u l )  a t  f o o d - s t e a l i n g  from c a r e g i v e r s  by i n f a n t s .  I n  
g e n e r a l  i t  can  be  s e e n  t h a t  a t t e m p t s  t o  s t e a l  food  i n c r e a s e  w i t h  age 
t o  a peak  a t  a ro u n d  10 weeks ,  and t h e n  d e c l i n e .  No f o o d - s t e a l i n g  o c c u r s  
a t  2 weeks o f  a g e .  F o o d - s t e a l i n g  from f a t h e r s  r e m a in s  low ( l e s s  t h a n  
0 . 5  a t t e m p t s )  a t  a l l  a g e s .  A t t em p ts  f rom m o th e r s  r i s e  s h a r p l y  t o  a 
p l a t e a u  a t  10 and 14 weeks and t h e n  drop o f f  t o  a b o u t  t h e  4 week l e v e l  
by 22 weeks.  A t t e m p ts  f rom b o t h  s i b l i n g s  peak  a t  10 weeks and a g a i n  
drop o f f  t o  a low l e v e l  by 22 weeks .  F o o d - s t e a l i n g  from t w i n s  does  n o t  
o c c u r  u n t i l  6 weeks o f  age ,  p o s s i b l y  as  b e f o r e  t h i s  t h e  t w i n  ( a l s o  an 
i n f a n t )  does n o t  have  any food  i t s e l f  t o  be  s t o l e n ,  and o c c u r s  o n l y  a t
a low l e v e l .
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F i g u r e  4 .26
Mean f r e q u e n c y  w i t h  which  d i f f e r e n t  c a r e g i v e r s  i g n o r e d  i n f a n t s  
Each v e r t i c a l  l i n e  d e n o te s  one s t a n d a r d  e r r o r
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T a b le  4 . 8
D i f f e r e n c e s  b e tw e en  c a r e g i v e r s  i n  t h e  number o f  t im e s  t h e y  i g n o r e  
i n f a n t s . a t  e a ch  age .  T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  w i t h  a 5% 
s i g n i f i c a n c e  l e v e l .
ns  n o t  s i g n i f i c a n t .  s i g n i f i c a n t  d i f f e r e n c e  i n  number o f  i g n o r e s  
be tw een  t h e  two c a r e g i v e r s .  >  more i g n o r e s  w i t h  f i r s t  c a r e g i v e r  i n
l e f t h a n d  c o l u m n . < more i g n o r e s  w i t h s e c o n d c a r e g i v e r
CAREGIVERS AGE/weeks 
2 4 6 10 14 18 22
F a t h e r  vs  m o the r ns ns n s ns % < ns ns
F a t h e r  vs  s i b  1 ns ns ns * > ns * > >
F a t h e r  vs  s i b  2 ns ns n s ns ns * > ns
F a t h e r  vs tw in * > ns > * > * > * > * >
Mother  vs  s i b  1 * < ns * > * > * > * > ns
Mother  vs  s i b  2 * > * > * > ns * > * > ns
Mother  vs  tw in * > ns * > * > * > * > * >
Twin vs  s i b  1 ^ < ns * < * < * * < * <
Tv/in vs  s i b  2 * < ns ns * < * < * < <
Sib  1 vs  s i b  2 ns ns ns ns ns ns ns
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F i g u r e  4 .2 7
Mean f r e q u e n c y  o f  a t t e m p t s  ( s u c c e s s f u l  and u n s u c c e s s f u l )  by i n f a n t s  to  
s t e a l  food  from c a r e g i v e r s .  C o n v e n t io n s  as  in  f i g u r e  4 . 2 2 .
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The f r e q u e n c y  o f  f o o d - s t e a l i n g  a t t e m p t s  f rom t w i n s  i s  
s i g n i f i c a n t l y  l e s s  t h a n  a t t e m p t s  f rom f a t h e r s  a t  4 w eeks ,  f rom m others  
a t  4 and 10 weeks ,  f rom s i b  I ' s  a t  4,  6 and 10 w eeks ,  and from s i b  2*s 
a t  4 , 6 ,  10,  14,  18 and 22 weeks .  F o o d - s t e a l i n g  a t t e m p t s  f rom f a t h e r s  
o c c u r  s i g n i f i c a n t l y  l e s s  o f t e n  t h a n  a t t e m p t s  f rom m o th e r s  a t  10 and 18 
weeks ,  f rom s i b  I ’s a t  6 and 18 w eeks ,  and from s i b  2 ’s a t  6 weeks.  
A t t em p ts  a r e  made from f a t h e r s  s i g n i f i c a n t l y  more t h a n  from m o the r s  
a t  22 weeks ,  and from m o th e r s  s i g n i f i c a n t l y  more t h a n  s i b  2 ’s a t  22 
weeks .  O t h e r  d i f f e r e n c e s  a r e  n o t  s i g n i f i c a n t .
F i g u r e  4 . 2 8  shows,  f o r  f r e q u e n c i e s  o f  f o o d - s t e a l i n g  summed o v e r  
a l l  i n f a n t s  a t  e a ch  age ( a s  f r e q u e n c i e s  a r e  v e ry  l o w ) , t h e  p e r c e n t a g e  
s u c c e s s  a t  f o o d - s t e a l i n g  from e a ch  c a r e g i v e r  ( t h e  t o t a l  f r e q u e n c i e s  a r e  
a l s o  g i v e n  i n  f i g u r e  4 . 2 8 ) .  S i m i l a r  t r e n d s  a r e  s e e n  f o r  a l l  c a r e g i v e r s .  
S u c c e s s  d rops  t o  a low from 6 o r  10 weeks t h a n  r i s e s  a g a i n  from a bou t  
14 weeks .  I t  seems l i k e l y  t h a t  f o o d - s t e a l i n g  s u c c e s s  r i s e s  a t  l a t e r  
ages  as i n f a n t s  a r e  much b i g g e r  and more a b l e  t o  w i t h s t a n d  c a r e g i v e r s '  
a t t e m p t s  t o  p r e v e n t  them s t e a l i n g  f o o d .  At e a r l i e r  ages  (2 t o  6 weeks)  
c a r e g i v e r s  do n o t  a p p e a r  a c t i v e l y  t o  p r e v e n t  f o o d - s t e a l i n g  a t t e m p t s ,  
and f a i l u r e s  a r e  due t o  t h e  i n e p t i t u d e  o f  t h e  i n f a n t s .  The d rop  i n  
s u c c e s s  a t  10 weeks w i l l  be  d i s c u s s e d  i n  s e c t i o n  4 . 5 ) .
d) A g g r e s s i o n
F i g u r e  4 .29  shows t h e  mean f r e q u e n c y  o f  a g g r e s s i v e  a c t s  by 
c a r e g i v e r s  tow ards  i n f a n t s .  A g g r e s s i v e  a c t s  i n c l u d e  r u b - o f f s  and 
r e j e c t i o n s  which i n v o l v e  h a r d  b i t i n g  and l u n g i n g ,  t h r e a t s  ( " e r h - e r h "  
v o c a l i z a t i o n s  and r u f f l i n g  o f  t h e  f u r ,  s e e  S t e v e n s o n  and P o o l e ,  1976) 
u s u a l l y  w h i l e  h o l d i n g  food ,  and l u n g i n g  w i t h  g r a s p i n g  and b i t i n g .
A g g r e s s i o n  by a l l  c a r e g i v e r s  i s  r a r e  and t w i n s  do n o t  show i t  
a t  a l l .  Mothers  show t h e  h i g h e s t  peak  o f  a g g r e s s i o n ,  t h i s  i s  a t  10 weeks 
and i s  s i g n i f i c a n t l y  h i g h e r  t h a n  a g g r e s s i o n  by o t h e r  c a r e g i v e r s .  S i b l i n g
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F i g u r e  4 .2 8
P e r c e n t a g e  s u c c e s s  o f  t o t a l  f o o d - s t e a l i n g  a t t e m p t s  by a l l  i n f a n t s  f rom 
each  c a r e g i v e r  a t  e a ch  age .  Data  f rom a l l  i n f a n t s  summed a t  ea ch  age .  
F i g u r e s  be low g raph  a r e  summed f r e q u e n c i e s  o f  f o o d - s t e a l i n g  by a l l  
i n f a n t s  f rom e ach  c a r e g i v e r  a t  e a ch  age .
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F i g u r e  4 .2 9
Mean f r e q u e n c y  o f  a g g r e s s i v e  a c t s  by c a r e g i v e r s  to w a rd s  i n f a n t s
a t  e a ch  age .  C o n v e n t io n s  as  i n  f i g u r e  4 . 1 .
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a g g r e s s i o n  peaks  a t  6 weeks and t h a t  by s i b  I ’ s i s  s i g n i f i c a n t l y  h i g h e r  
t h a n  a g g r e s s i o n  by f a t h e r s  and t w i n s ,  though  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
f rom t h a t  by m o the r s  o r  s i b  2 ’ s .  A f t e r  6 w eeks ,  o n l y  p a r e n t s  show 
a g g r e s s i o n  a g a i n s t  i n f a n t s ,  m o th e r s  s i g n i f i c a n t l y  more t h a n  f a t h e r s  a t  
10 weeks and f a t h e r s  s i g n i f i c a n t l y  more t h a n  m o th e r s  a t  22 weeks .
In  summary, a l l  c a r e g i v e r s  e x c e p t  t w i n s  show a g g r e s s i o n  a g a i n s t  
i n f a n t s  f rom 2 t o  6 weeks ,  and a f t e r  t h i s  age o n l y  p a r e n t s  a r e  a g g r e s s i v e
e)  D a ta  t a k e n  a t  22 weeks o n l y
The d a t a  d e s c r i b e d  h e r e  were  t a k e n  t o  form p a r t  o f  a c o m p o s i t e  
’ s o c i a l  competence s c o r e ’ t o  be d i s c u s s e d  i n  s e c t i o n  4 . 8 ) .  Here t h e  
d a t a  w i l l  j u s t  be  p r e s e n t e d .
F i g u r e  4 .3 0  shows t h e  mean f r e q u e n c y  w i t h  which  i n f a n t s  
a t t e m p t e d  t o  p i c k  up and rub o f f ,  s u c c e s s f u l l y  and u n s u c c e s s f u l l y , t h e  
y o u n g e r  s i b l i n g s  b o m  i n t o  t h e i r  f a m i l i e s .  I n  t h i s  c a s e ,  d a t a  a r e  means 
o f  f o u r  i n f a n t s  o n l y  b e c a u s e  i n  f o u r  c a s e s  new i n f a n t s  had  n o t  b e e n  b o r n  
by 22 weeks ,  and i n  one c a s e  t h e  s u b j e c t  i n f a n t  made no a t t e m p t s  a t  a l l  
t o  h a n d l e  t h e  new b a b i e s .  The f i g u r e  shows t h a t  on a v e r a g e  t h e  i n f a n t s  
were 61% s u c c e s s f u l  a t  p i c k i n g  up b a b i e s  b u t  o n l y  20% s u c c e s s f u l  a t  
r u b b i n g  them o f f .
F i g u r e  4 .3 1  shows t h e  mean f r e q u e n c y  o f  i n t e r r u p t i o n s  by 
i n f a n t s  o f  c a r e g i v e r s ,  and by c a r e g i v e r s  o f  i n f a n t s . C a r e g i v e r s  a r e  
s i g n i f i c a n t l y  more s u c c e s s f u l  a t  i n t e r r u p t i n g  i n f a n t s  (65.9%) t h a n  
i n f a n t s  a r e  a t  i n t e r r u p t i n g  c a r e g i v e r s  (40 .7% ) .
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f i g u r e  4. 30
Mean f r e q u e n c y  o f  s u b j e c t  i n f a n t s '  a t t e m p t s  t o  p i c k  up and rub  o f f  t h e i r  
own i n f a n t  s i b l i n g s .  D o t t e d  columns r e p r e s e n t  s u c c e s s f u l  a t t e m p t s ,  empty 
columns r e p r e s e n t  u n s u c c e s s f u l  a t t e m p t s .  V e r t i c a l  b a r s  d e n o te  s t a n d a r d  
e r r o r s .
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4 . 5 )  INTERPRETATION OF RESULTS
From t h e  d a t a  p r e s e n t e d  above ,  a b r i e f  summary o f  t h e  form o f  
i n f a n t  s o c i a l  deve lopm en t  f rom 2 t o  22 weeks i s  as  f o l l o w s ;  Time w i t h  
a l l  f a m i l y  members d e c r e a s e s  s h a r p l y  from 2 t o  6 weeks b u t  t h e  d e c l i n e  
i s  l e s s  d r a m a t i c  f o r  m o the r s  and f o r  t w i n s .  T h i s  i s  b e c a u s e  w h i l e  t im e  
on d e c l i n e s  t o  z e r o ,  t im e  i n  c o n t a c t  w i t h  m o the r s  and t w i n s  i n c r e a s e s .  
Time p l a y i n g  w i t h  t w i n s  a l s o  i n c r e a s e s  a t  t h i s  t i m e .  As c o n t a c t  w i t h  
m o th e r s  and t w i n s  l a t e r  d e c r e a s e s ,  p l a y  w i t h  s i b l i n g s  i n c r e a s e s .  These 
f e a t u r e s  w i l l  be  i n v e s t i g a t e d  i n  s e c t i o n  a)  be low where d a t a  on 
d i f f e r e n t  b e h a v i o u r s  a r e  compared,  w i t h  a view t o  e x p l a i n i n g  t h e  changes  
i n  t e r m s  o f  a  s m a l l  number  o f  b e h a v i o u r a l  t e n d e n c i e s  on t h e  p a r t  o f  t h e  
c a r e g i v e r s  and i n f a n t s .  S e c t i o n  b)  d e a l s  w i t h  t h e  e f f e c t s  o f  h a n d l i n g  on 
t h e  b e h a v i o u r  o f  s i b l i n g  1 as  opposed  t o  s i b l i n g  2.  The change  i n  
r e s p o n s i v e n e s s  o f  c a r e g i v e r s  t o  i n f a n t s  as  t h e y  g e t  o l d e r  i s  d e a l t  w i t h  
i n  s e c t i o n  c ) , and s e c t i o n  d) c o n c e n t r a t e s  on t h e  m esh ing  o f  c a r e g i v e r s  * 
and i n f a n t s *  b e h a v i o u r ,  and on c o m p e n s a t io n  be tw een  c a r e g i v e r s .
a) R e s p o n s i b i l i t y  f o r  changes  i n  b e h a v i o u r  w i t h  age
T h i s  s e c t i o n  a n a l y s e s  how b e h a v i o u r s  a r e  d i s t r i b u t e d  amongst  
d i f f e r e n t  c a r e g i v e r s  by com par ing  t h e  r e l a t i v e  changes  i n  o c c u r r e n c e  o f  
d i f f e r e n t  b e h a v i o u r s  w i t h  e ach  c a r e g i v e r .  I t  t h e r e b y  t r i e s  t o  e x p l a i n  
w h e t h e r  such  changes  a r e  due t o  changes  i n  t h e  b e h a v i o u r  o f  c a r e g i v e r s  
o r  o f  i n f a n t s .  I t  i s  a r r a n g e d  in  s e c t i o n s  d e a l i n g  w i t h  t h e  cha n g es  i n  
t im e  on,  i n  c o n t a c t ,  and p l a y i n g .
i )  The d e c r e a s e  i n  t im e  on c a r e g i v e r s  f rom 2 t o  10 weeks
Most o f  t h e  t im e  s p e n t  w i t h  c a r e g i v e r s  d u r i n g  t h e  f i r s t  6 weeks 
o f  l i f e  i s  s p e n t  on them. When i n f a n t s  a r e  t o o  o l d  t o  be  c a r r i e d  by t h e i r  
m o t h e r s  t h e y  t e n d  t o  spend  t ime i n  c o n t a c t  w i t h  them, w h e re as  t h e y  do n o t
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s t a y  i n  c o n t a c t  w i t h  o t h e r  c a r e g i v e r s  who have  s t o p p e d  c a r r y i n g  them. 
I n f a n t s  c o n t i n u e  t o  sp e n d  t im e  i n  c o n t a c t  w i t h  t h e i r  tw in s  a f t e r  p a r e n t s  
and s i b l i n g s  have  c e a s e d  c a r r y i n g  them. T h i s  can be s e e n  by com par in g  
f i g u r e s  4 . 1 ,  4 , 2  and 4 . 6 .  F i g u r e  4 .1 1  shows t h a t  as  i n f a n t s  c e a s e  t o  be 
c a i r i e d  more t im e  i s  s p e n t  i n  c o n t a c t .  F i g u r e  4 .6  shows t h a t  w h i l e  t h e  
amount o f  t im e  s p e n t  i n  c o n t a c t  w i t h  f a t h e r s  and s i b l i n g s  r e m a in s  low 
( l® ss  t h a n  0.5%) t h r o u g h o u t  t h e  22 weeks,  t h e  p e r c e n t a g e  o f  t im e  s p e n t  
i n  c o n t a c t  w i t h  t w i n s  r i s e s  t o  a peak  o f  6.2% a t  4 weeks and  t h a t  w ith  
m o th e r s  r i s e s  t o  a peak  o f  3% a t  14 weeks.
I n f a n t s  w i t h  r e j e c t i n g  p a r e n t s  t e n d  t o  spend  more t im e  w i t h  
t h e i r  tw in s  t h a n  i n f a n t s  w i t h  l e s s  r e j e c t i n g  p a r e n t s ,  b u t  r e j e c t i o n s  by 
s i b l i n g s  do n o t  have t h i s  e f f e c t .  C o r r e l a t i o n s  be tw een  a b s o l u t e  and 
r e l a t i v e  f r e q u e n c i e s  o f  r e j e c t i o n  and t im e  s p e n t  w ith  tw ins  ( t a b l e  4 .9 )  
show t h a t  i n f a n t s  w ith  h i g h l y  r e j e c t i n g  f a t h e r s  spend  more t im e  w ith  
t h e i r  tw in s  than do i n f a n t s  w i t h  l e s s  r e j e c t i n g  f a t h e r s .  They do n o t  
however spe nd  more t im e  on t h e i r  m o th e r s  o r  s i b l i n g s  t h a n  i n f a n t s  w ith  
l e s s  r e j e c t i n g  f a t h e r s  ( t a b l e  4 . 1 0 ) .  S i m i l a r l y ,  4 week o l d  i n f a n t s  w i t h  
r e j e c t i n g  m othe r s  spe nd  more t im e  w i t h  tw ins  t h a n  do 4 week o l d  i n f a n t s  
w i t h  l e s s  r e j e c t i n g  m o t h e r s ,  b u t  t h e y  do n o t  sp e n d  more t im e  on f a t h e r s  
and s i b l i n g s .  No s i g n i f i c a n t  c o r r e l a t i o n s  were found  b e tw een  r e j e c t i o n  
r a t e s  by s i b l i n g s  and t im e  s p e n t  on o t h e r  c a r e g i v e r s  o r  w i t h  t w i n s . N e g a t iv e  
c o r r e l a t i o n s  be tw een  a b s o l u t e  and r e l a t i v e  f r e q u e n c i e s  o f  r e j e c t i o n  by 
c a r e g i v e r s  and t im e  i n f a n t s  s p e n d  on t h e  same c a r e g i v e r s  show t h a t  
i n f a n t s  t e n d  t o  spend  l e a s t  t im e  on c a r e g i v e r s  who a r e  most  r e j e c t i n g  
( t a b l e  4 . 1 0 ) .
The d e c r e a s e  i n  t h e  amount o f  t im e  i n f a n t s  spend  on c a r e g i v e r s  
a p p e a r s  t o  be  due m a in ly  t o  changes i n  t h e  b e h a v i o u r  o f  t h e  c a r e g i v e r s .  
C a r e g i v e r s  become l e s s  r e s p o n s i b l e  f o r  t im e  s p e n t  on w ith  i n c r e a s i n g  
age o f  t h e  i n f a n t s  ( f i g u r e  4 . 1 8 ) .  They p i c k  up and c a r r y  i n f a n t s
133
T a b le  4 .9
Spearman rank  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  r e j e c t i o n  
f r e q u e n c i e s  by c a r e g i v e r s  and t im e  w i t h  t w i n .  Upper o f  each  
p a i r  o f  f i g u r e s  r e f e r s  t o  4 week o l d  i n f a n t s ,  l o w e r  t o  6 week 
o l d  i n f a n t s .
* p <  0 . 0 5 .  ** p <  0 . 0 1 .
ABSOLUTE FREQUENCY OF REJECTIONS BY TIME WITH TWIN
F a t h e r 0 .9 5  ** 
0 . 9 0  **
Mother 0 . 7 1  * 
0 .3 5
S i b l i n g s 0 .2 6
- 0 . 1 3
RELATIVE FREQUENCY OF REJECTIONS BY TIME WITH TWIN
F a t h e r 0 . 8 4  ** 
0 .7 5  *
Mother 0 . 7 1  * 
0 .1 3
S i b l i n g s 0 .4 2
- 0 . 4 3
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T a b l e  4 .1 0
Spearman rank  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw een  f r e q u e n c i e s  o f
r e j e c t i o n s  and rub - o f f s by c a r e g i v e r s  and t im e on c a r e g i v e r s .
C o n v e n t io n s  as  i n t a b l e 4 . 9 .
ABSOLUTE FREQUENCY OF TIME ON:
REJECTIONS BY: F a t h e r : ' Mother S i b l i n g s
F a t h e r - 0 . 8 1  ** 0 .4 9 - 0 . 4 0
- 0 . 3 2 - 0 . 1 7 0 .5 4
Mother - 0 . 7 1  * 0 .2 5 - 0 . 3 7
- 0 . 5 7 - 0 . 8 7  ** - 0 . 1 6
S i b l i n g s - 0 . 3 4 0 . 0 3 - 0 . 3 1
0 . 1 7 0 . 2 3 0 .4 5
RELATIVE FREQUENCY OF
REJECTIONS BY:
F a t h e r - 0 . 8 7  ** 0 . 3 9 - 0 . 7 5  *
- 0 . 9 3  ** - 0 . 7 6  * - 0 . 1 4
Mother - 0 . 7 7  * 0 .3 9 - 0 . 2 2
- 0 . 5 8 - 0 . 7 1  * - 0 . 0 8
S i b l i n g s - 0 . 4 8 - 0 . 1 5 - 0 . 4 5  *
- 0 . 1 2 - 0 . 3 5 - 0 . 6 0  *
NUMBER OF RUB-OFFS BY:
F a t h e r 0 . 6 3  * - 0 . 5 1 0 .5 5
0 .6 0 0 . 8 4  ** 0 .3 5
Mother - 0 . 2 3 0 .0 0 - 0 . 4 0
0 .5 5 0 . 8 4  ** 0 . 7 2  *
S i b l i n g s 0 . 5 9 - 0 . 3 2 0 . 3 9
0 . 1 4 0 . 6 1 0 . 5 6  *
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p r o g r e s s i v e l y  l e s s  o f t e n  and i n i t i a t e  a p r o g r e s s i v e l y  s m a l l e r  
p r o p o r t i o n  o f  c a r r y i n g  e p i s o d e s  from 2 t o  6 weeks ( f i g u r e  4 . 1 9 ) .  R e s u l t s  
o f  Spearman c o r r e l a t i o n s  be tw e en  mean t ime  on c a r e g i v e r s  and mean 
f r e q u e n c y  o f  p i c k - u p s  by c a r e g i v e r s  and g e t t i n g  on by i n f a n t s  a r e  g iv e n  
i n  t a b l e  4 . 1 1 .  Time on i s  n o t  i n  g e n e r a l  r e l a t e d  t o  t h e  number o f  t im e s  
i n f a n t s  g e t  on t o  c a r e g i v e r s ,  b u t  i s  p o s i t i v e l y  r e l a t e d  t o  t h e  number 
o f  t im e s  m o the r s  and s i b l i n g s  p i c k  up i n f a n t s  a t  2 weeks,  and t h e  number 
o f  t im es  f a t h e r s  p i c k  up i n f a n t s  a t  4 and 6 weeks ,  and i n v e r s e l y  r e l a t e d  
t o  t h e  number o f  t im e s  s i b l i n g  2 ' s  p i c k  i n f a n t s  up a t  6 weeks .  T h i s  i s  
i n  l i n e  w i t h  f i g u r e  4 . 1 9  which  s u g g e s t s  t h a t  i n f a n t s  t a k e  o v e r  
r e s p o n s i b i l i t y  f o r  t im e  on m o th e r s  and s i b l i n g s ,  b u t  come t o  s h a r e  
r e s p o n s i b i l i t y  w i t h  f a t h e r s .
There  i s  a d e c r e a s e  i n  t h e  number o f  t im es  i n f a n t s  a v o i d  b e i n g  
c a r r i e d  by a l l  c a r e g i v e r s  e x c e p t  f a t h e r s  be tw een  4 and 6 weeks ( f i g u r e  
4 . 2 0 ) .  Th i s  a l s o  s u g g e s t s  t h a t  a c e r t a i n  amount o f  t h e  d e c r e a s e  i n  t im e  
on f a t h e r s  may b e  due t o  i n f a n t s  ( a s  i n f a n t s  i n c r e a s e  t h e i r  a v o id a n c e  
o f  b e i n g  p i c k e d  up by f a t h e r s  b e tw e en  4 and 6 w e e k s ) ,  however  f r e q u e n c y  
o f  i n f a n t  a v o i d s  c a r r y  by f a t h e r s  and t im e  on f a t h e r s  a r e  n o t  
s i g n i f i c a n t l y  c o r r e l a t e d  a t  6 weeks ( r ^  = 0 .4 1 1 ,  p >  0 . 0 5 ) .
Mothers  and s i b l i n g s  a r e  most  a g g r e s s i v e  tow ards  i n f a n t s  a ro u n d  
6 and 10 weeks ( f i g u r e  4 . 2 9 ) ,  f a t h e r s  and s i b l i n g s  i g n o r e  i n f a n t s  most  
a t  10 weeks and m o th e r s  i g n o r e  most  a t  6 weeks ( f i g u r e  4 . 2 6 ) .
The number o f  t im e s  c a r e g i v e r s  s u c c e s s f u l l y  rub o f f  i n f a n t s  
does n o t  i n c r e a s e  from 2 t o  6 w eeks ,  n o r  does t h e  p r o p o r t i o n  o f  
c a r r y i n g  e p i s o d e s  t e r m i n a t e d  i n  t h i s  way i n c r e a s e  ( f i g u r e  4 . 1 9 ) .  
C a r e g i v e r s  t h e r e f o r e  become l e s s  l i k e l y  t o  a c c e p t  o r  t a k e  on i n f a n t s  as  
t h e  i n f a n t s  g e t  o l d e r ,  b u t  e i t h e r  t o l e r a t e  o r  a re  u n a b le  t o  remove 
i n f a n t s  who have  s u c c e e d e d  i n  g e t t i n g  on.  F i g u r e s  4 .2 3  and 4 . 2 4  show 
t h a t  t h e  number o f  u n s u c c e s s f u l  r u b - o f f s  d e c r e a s e s  and t h e  p e r c e n t a g e
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T a b l e  4 .1 1
Spearman r a n k  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  between t im e  on c a r e g i v e r s  
and f r e q u e n c i e s  o f  p i c k i n g  up by c a r e g i v e r s  and g e t t i n g  on by i n f a n t s .
* p . <  0 . 0 5 .  ** p <  0 . 0 1 .
AQE/weeks F a t h e r
TIME
Mother
ON
S ib  1 S ib  2
GETTING ON 2 - 0 . 7 6  * - 0 . 3 3 0 .4 5 0 . 0 7
4 0 .5 5 0 .2 5 0 . 3 1 0 .2 5
6 0 . 5 3 0 . 4 2 0 . 0 7 0 . 7 1  *
PICKING UP 2 0 .0 2 0 . 8 3  ** 0 . 7 1  * 0 . 6 6  *
4 0 . 3 0  ** 0 . 1 1 0 . 2 8 - 0 . 3 7
6 0 . 7 5  * 0 . 5 1 - 0 . 2 3 - 0 . 7 8  *
o f  r u b - o f f s  which a r e  s u c c e s s f u l  i n c r e a s e s  over  t h i s  p e r i o d ,  s o  c a r e g i v e r s
appear to  be t o l e r a t i n g  r a th e r  than f a i l i n g  to  remove i n f a n t s  who are on
them.
The amount  o f  t im e  t h a t  i n f a n t s  spend  on c a r e g i v e r s  i s  i n  
g e n e r a l  i n v e r s e l y  and s i g n i f i c a n t l y  c o r r e l a t e d  w ith  t h e  r e l a t i v e  f r e q u e n c y  
w ith  which c a r e g iv e r s  r e j e c t  t h e i r  attem pts to  clim b on ( s e e  above and 
t a b l e  4 . 1 0 ) .  The number o f  t im e s  c a r e g i v e r s  rub i n f a n t s  o f f  does  n o t  
c o r r e l a t e  n e g a t i v e l y  w i t h  t h e  amount o f  t im e  i n f a n t s  spend  on c a r e g i v e r s ,  
i n f a n t  tim e on c a r e g iv e r s  thus seems to  be c o n t r o l l e d  by th e  r e l a t i v e  
r e j e c t i o n  r a te  o f  c a r e g iv e r s  r a th e r  than the  r a te  a t  which c a r e g iv e r s  rub 
i n f a n t s  o f f ,  and by t h e  number o f  p ick -u p s  by c a r e g iv e r s  f o r  m others and 
s i b l i n g s  a t  2 weeks and f o r  f a t h e r s  a t  4 and 6 weeks .  The o n l y
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s i g n i f i c a n t  c o r r e l a t i o n s  be tw een  t h e  amount o f  t im e  on c a r e g i v e r s  and 
t h e  number o f  r u b - o f f s  by c a r e g i v e r s  a r e  p o s i t i v e ,  s u g g e s t i n g  a 
c a r e g i v e r  i s  more l i k e l y  t o  rub o f f  an i n f a n t  i t  h a s  be e n  c a r r y i n g  t h e  
l o n g e r  i t  h a s  been  c a r r y i n g  i t .  R u b - o f f  s u c c e s s  i n c r e a s e s  w i t h  age ( s e e  
above)  so  c a r e g i v e r s  who a r e  c a r r y i n g  i n f a n t s  a r e  c h o o s i n g  t o  l e t  them
s t a y  on.
The p r o p o r t i o n  o f  t a n t r u m s  o c c u r r i n g  w i t h  e a c h  c a r e g i v e r  and  
t h e  t o t a l  f r e q u e n c y  o f  t a n t r u m s  d e c l i n e  w i t h  age o v e r  a s i m i l a r  t im e  
c o u r s e  as  t im e  w i t h  c a r e g i v e r s  ( f i g u r e s  4 . 1  and 4 . 2 5 ) .  T h i s  i s  b e c a u s e  
most  t a n t r u m s  were o b s e r v e d  t o  b e  a s s o c i a t e d  w i t h  c a r e g i v e r s '  a t t e m p t s  
t o  rub i n f a n t s  o f f  ( f i g u r e  4 . 2 3 ) .  O t h e r  t a n t r u m s  a t  2 and 4 weeks 
o c c u r  a f t e r  i n f a n t s  have  be e n  rub b ed  o f f  and a p p e a r  t o  a t t r a c t  t h e  
a t t e n t i o n  o f  o t h e r  c a r e g i v e r s  who t h e n  p i c k  up t h e  i n f a n t .  Once i n f a n t s  
become m ob i le  t h e y  can a pproach  c a r e g i v e r s  and a t t e m p t  t o  c l im b  on and 
no l o n g e r  n e e d  t o  c a l l  t o  be  p i c k e d  up.  T h i s  s u g g e s t s  t h a t  though  
c a r e g i v e r s  have  immed ia te  c o n t r o l  o v e r  t h e  t im e  i n f a n t s  sp e n d  on them, 
t h e i r  a c t i o n s  a r e  p r o b a b l y  i n f l u e n c e d  by t h e i r  i n f a n t s ’ b e h a v i o u r ,  so  
t h a t  o v e r a l l  c o n t r o l  o f  t im e  on i s  a complex i n t e r a c t i o n  b e tw e en  t h e
b e h a v i o u r  o f  b o t h  c a r e g i v e r s  and i n f a n t s .
F i g u r e  4 , 2 4  shows t h a t  c a r e g i v e r s  improve  t h e i r  s u c c e s s  r a t e  
a t  a t t e m p t s  t o  rub i n f a n t s  o f f  as  i n f a n t s  g e t  o l d e r .  There  a r e  p r o b a b l y  
s e v e r a l  r e a s o n s  f o r  t h i s .  C a r e g i v e r s  mos t  l i k e l y  become s k i l l e d  a t  
r u b b i n g  o f f  i n f a n t s  a s  t h e y  g e t  more e x p e r i e n c e ,  f i g u r e  4 . 3 0  shows t h a t  
i n f a n t s  a t t e m p t i n g  t o  rub o f f  b a b i e s  f rom t h e  n e x t  s e t  o f  o f f s p r i n g  
a r e  o n l y  20% s u c c e s s f u l .  I n f a n t s  must  become e a s i e r  t o  remove as  t h e y
grow b i g g e r .  At 2 weeks t h e y  c l i n g  a lm o s t  b u r i e d  i n  t h e  c a r r i e r ’s f u r
and a r e  s m a l l  enough,  r e l a t i v e  t o  t h e  c a r r i e r ,  t o  c ra w l  away from t h e  
a r e a  b e i n g  rubbed  a g a i n s t  t h e  s u b s t r a t e .  By 6 o r  10 weeks t h e y  a r e  t o o  
l a r g e  f o r  t h i s  and a c a r r i e r  can  e a s i l y  l e v e r  an i n f a n t  o f f  a g a i n s t  a
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f l a t  s u r f a c e .  A t h i r d  p o s s i b i l i t y  i s  th a t  as t h e y  g e t  o l d e r ,  i n f a n t s  a r e  
l e s s  c o n c e r n e d  t o  hang  on once c a r e g i v e r s  s t a r t  t o  t r y  t o  rub  them o f f .  
T h i s  would  be e x p e c t e d  from t h e  p o i n t  o f  view t h a t  i n f a n t s  a r e  becoming 
more i n d e p e n d e n t  as  t h e y  grow o l d e r  and s h o u l d  r e q u i r e  c o n t a c t - c o m f o r t  
l e s s .  Harlow s u g g e s t e d  t h a t  t h e  growth  o f  r e l a t i o n s h i p s  w i t h  p e e r s  i n  
r h e s u s  monkey i n f a n t s  r e d u c e s  t h e  n e e d  f o r  and o c c u r r e n c e  o f  i n t e r a c t i o n s  
w i t h  t h e  m o th e r  (Harlow 1 9 6 9 ) .  In  t h e  c a s e  o f  marmose ts  i t  may be  th a t  t h e  
growth  o f  p l a y f u l  i n t e r a c t i o n s  w ith  tw i n s  and  s i b l i n g s  r e d u c e s  t h e  need  
f o r  t im e  on .
As w e l l  as  t h e  r e d u c t i o n  i n  t o t a l  d u r a t io n ,  t im e  on i s  s p e n t  i n  
s h o r t e r  b o u t s  a s  i n f a n t s  g e t  o l d e r  ( t a b l e  4 . 3 ) .  Th i s  s u g g e s t s  e i t h e r  
t h a t  c a r e g i v e r s  a r e  rem oving  i n f a n t s  s o o n e r  once on,  o r  t h a t  i n f a n t s  no 
l o n g e r  r e q u i r e  l o n g  p e r i o d s  o f  t i m e  on and t h a t  h a v i n g  be e n  on f o r  a  s h o r t  
w h i l e  a r e  g e t t i n g  o f f  more q u i c k l y .  An a n a l y s i s  o f  b o u t  l e n g t h s  o f  t im e  on 
t e r m i n a t e d  by c a r e g i v e r s  and by i n f a n t s  ( f i g u r e  4 .3 2 )  shows t h a t  b o t h  
c a r e g i v e r s  and i n f a n t s  t e r m i n a t e  b o u t s  s o o n e r  as  i n f a n t s  g e t  o l d e r ,  and 
t h a t  mean l e n g t h s  o f  b o u t s  ended  by c a r e g i v e r s  and by i n f a n t s  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  a t  any age .  The d e c r e a s e  i n  b o u t  l e n g t h  w ith  age 
i s  t h e r e f o r e  a c o nsequence  b o t h  o f  i n f a n t s  g e t t i n g  o f f  more q u i c k l y  and 
o f  c a r e g i v e r s  r u b b i n g  them o f f  s o o n e r .  The f a c t  t h a t  i n f a n t s  a r e  g e t t i n g  
o f f  a f t e r  s h o r t e r  b o u t s  o f  t im e  on i s  i n  l i n e  w i t h  t h e  s u g g e s i t o n  made 
above t h a t  i n f a n t s  a r e  r e q u i r i n g  l e s s  t im e  on as t h e y  g e t  o l d e r  and may 
c o n t r i b u t e  t o  t h e  i n c r e a s e  i n  r u b - o f f  s u c c e s s  e x p e r i e n c e d  by c a r e g i v e r s .
Mothers  have  a l o w e r  r e l a t i v e  r e j e c t i o n  r a t e  t h a n  o t h e r  
c a r e g i v e r s  f rom 6 weeks onwards ( f i g u r e  4 . 2 1 ) ,  t h e  d i f f e r e n c e  b e i n g  
s i g n i f i c a n t  a t  14 weeks.  I n f a n t s  t r y  t o  c l imb  on and s u c c e e d  i n  c l i m b i n g  
on t o  m o the r s  s i g n i f i c a n t l y  more o f t e n  t h a n  on t o  o t h e r  c a r e g i v e r s  a t  6 
and 10 weeks ( f i g u r e  4 . 1 9 ) .  Both e x p l a i n  why t h e r e  i s  an i n c r e a s i n g  
t e nde nc y  w i t h  age f o r  t h e  c a r e g i v e r  who c a r r i e s  t h e  i n f a n t  t o  be  t h e
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2%gure 4 . 32
Mean l e n g t h s  o f  b o u t s  o f  t im e  on d i f f e r e n t  c a r e g i v e r s  t e r m i n a t e d  by 
i n f a n t s  and by c a r e g i v e r s .  V e r t i c a l  b a r s  d e n o t e  s t a n d a r d  e r r o r s .
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m o th e r .  I n f a n t s ’ g r e a t e r  p e r s i s t e n c e  i n  t r y i n g  t o  c l imb on t o  m othe r s  
i s  l i k e l y  t o  be due t o  t h e  l o w e r  r e j e c t i o n  r a t e  o f  m o th e r s ,  r a t h e r  t h a n
t h e  o t h e r  way round ,  b e c a u s e  t h e  number o f  a t t e m p t s  t o  c l imb on t o
m o th e r s  does n o t  c o r r e l a t e  s i g n i f i c a n t l y  w i t h  t im e  s p e n t  on m oth er s  
( t a b l e  4 . 1 1 ) ,  w he reas  t h e  amount o f  t im e  6 week o l d  i n f a n t s  spend  on 
m othe r s  c o r r e l a t e s  i n v e r s e l y  w i t h  t h e  m o the r s  r e j e c t i o n  r a t e s  ( t a b l e  
4 . 1 0 ) .  M o t h e r s ’ low e r  r e j e c t i o n  r a t e s  a r e  l i k e l y  t o  be  due t o  t h e i r  
s t i l l  p r o d u c i n g  m i lk  t o  f e e d  t h e i r  i n f a n t s .
i i )  The i n c r e a s e  i n  t im e  i n  c o n t a c t  w i t h  m o th e r s  f rom 6 weeks
As t im e  on m o the r s  d e c l i n e s ,  i n f a n t s  t e n d  t o  spend  more t im e
i n  c o n t a c t  w i t h  them ( f i g u r e s  4 . 2  and 4 . 6 ) .  C o n t a c t  w i t h  m o th e r s  a l l o w s  
i i n f a n t s  t o  nurse and i n f a n t s  would be  e x p e c t e d  t o  m a i n t a i n  c o n t a c t
 ^ a f t e r  m o the r s  c e a s e  c a r r y i n g  them f o r  t h i s  r e a s o n .  T h i s  a p p e a r s  t o  be
t h e  c a se  as  t h e  f r e q u e n c y  o f  a p p ro a c h e s  t o  m o the r s  by i n f a n t s  i s  
s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  t im e  i n  c o n t a c t  w i t h  m o th e r s  a t  14 weeks 
( r  = 0 . 6 9 ,  p <  0 , 0 5 ) ,  though  n o t  a t  10 weeks.
To c l a r i f y  w h e t h e r  o r  n o t  a p p ro a c h e s  by i n f a n t s  do make a
s i g n i f i c a n t  c o n t r i b u t i o n  t o  t h e  i n c r e a s e  o f  t im e  i n  c o n t a c t  w i t h  m o th e r s ,
an a n a l y s i s  was made o f  t h e  i n i t i a t i o n  o f  b o u t s  o f  t im e  i n  c o n t a c t  w i t h  
m o th e r s .  Where a b o u t  o f  c o n t a c t  w i t h  t h e  m o th e r  i s  p r e c e d e d  by an 
a pproach  ( t o  m o the r  by i n f a n t ,  o r  t o  i n f a n t  by m othe r )  w i t h  no 
i n t e r v e n i n g  changes  i n  b e h a v i o u r  s t a t e ,  i t  can be  c a l c u l a t e d  wha t  
p r o p o r t i o n  o f  t h e s e  p e r i o d s  o f  c o n t a c t  were i n i t i a t e d  by (by a p p r o a c h i n g )  
m o th e r s  and what p r o p o r t i o n  by i n f a n t s .  T h i s  does n o t  a c co u n t  f o r  a l l  
p e r i o d s  o f  c o n t a c t  s i n c e  an an im al  can move from b e i n g  on o r  i n  a f a m i l y  
h u dd le  t o  b e i n g  i n  c o n t a c t  w i t h o u t  any a p p ro a c h  b e i n g  r e c o r d e d ,  i f  t h e r e  
was no lo co m o t io n  o f  20 cms o r  more.  Fo r  exam ple ,  i f  a l l  p a r t i c i p a n t s  o f  
a f a m i ly  h u d d le  moved o f f  l e a v i n g  two b e h i n d ,  t h o s e  two would t h e n  be i n  
c o n t a c t  w i t h  each  o t h e r  w i t h o u t  e i t h e r  h a v i n g  a pp roached  t h e  o t h e r .
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However i t  does  a c c o u n t  f o r  b o u t s  o f  c o n t a c t  i n i t i a t e d  from a d i s t a n c e  
p r o v i d e d  t h e  c o n t a c t  o c c u r s  soon  a f t e r  t h e  a p p r o a c h .  Da ta  were c o l l e c t e d  
f o r  a p p ro a c h e s  t h a t  were f o l l o w e d  by c o n t a c t  w i t h i n  5 s e c o n d s  ( t h e  
m a j o r i t y  o c c u r r e d  w i t h i n  1 s e c o n d ) .  F i g u r e  4 .3 3  shows t h a t  a t  b o t h  10 
and 14 weeks i n f a n t s  i n i t i a t e d  more b o u t s  o f  c o n t a c t  w i t h  m o th e r s  t h a n  
m othe r s  d i d ,  t h e  d i f f e r e n c e  b e tw e en  m o the r s  and i n f a n t s  b e i n g  s i g n i f i c a n t  
a t  b o t h  a g e s .
T h e - r e l a t i v e  i n c r e a s e  i n  t im e  w i t h  t w i n s  a f t e r  6 weeks and t h e  
deve lopm ent  o f  p l a y
Because  t w i n s  do n o t  c a r r y  i n f a n t s  l i k e  p a r e n t s  and s i b l i n g s ,  
and v e ry  l i t t l e  grooming o c c u r s  b e tw e en  i n f a n t s  and t w i n s ,  t im e  w i t h  
tw in s  i s  made up a l m o s t  e n t i r e l y  o f  t im e  i n  c o n t a c t  and t im e  p l a y i n g .
The i n c r e a s e d  t im e  w i t h  t w i n ,  r e l a t i v e  t o  t im e  w i t h  o t h e r s ,  b e tw e en  4 
and 10 weeks ( f i g u r e  4 . 1 )  depends  as  n o t e d  above a t  l e a s t  p a r t l y  on 
r e j e c t i o n s  by f a t h e r s  and m o t h e r s . I n f a n t s  w i t h  more r e j e c t i n g  p a r e n t s  
t e n d  t o  spend  more t im e  w i t h  t h e i r  tw i n s  ( r e j e c t i o n s  by p a r e n t s  and t im e  
w i t h  t w i n s  b e i n g  p o s i t i v e l y  c o r r e l a t e d ,  s e e  t a b l e  4 . 9 ) .  R e j e c t i o n s  by 
s i b l i n g s  do n o t  have  t h i s  e f f e c t .  However,  t h e  f r e q u e n c i e s  o f  a p p r o a c h i n g  
and l e a v i n g  by s i b l i n g s  a r e  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  t im e  s p e n t  
w i t h  twin  ( t a b l e  4 . 1 2 ) .  I n f a n t s  sp e n d  more t im e  w i t h  t w i n s  when s i b l i n g s  
a r e  a p p r o a c h i n g  and l e a v i n g  them more.  A pproa c h ing  be tw een  i n f a n t s  and 
tw ins  i s  n o t  c o r r e l a t e d  w i t h  t im e  w i t h  t w i n s .
A f t e r  10 weeks t im e  w i t h  tw in  d e c l i n e s , t h i s  i s  m a i n ly  due t o  
a d e c r e a s e  i n  c o n t a c t  as  p l a y  c o n t i n u e s  t o  o c c u r  a t  a r e l a t i v e l y  h i g h  
l e v e l .  As would be  e x p e c t e d ,  b o t h  i n f a n t  and tw in  l e a v e  each  o t h e r  e q u a l l y  
o f t e n  ( f i g u r e  4 .1 7 )  and come t o  spend  more t im e  a p a r t  ( f i g u r e  4 . 1 1 ) .  As 
i n f a n t s  g e t  o l d e r  and become more i n d e p e n d e n t  t h e y  spend  more t im e  a l o n e  
e x p l o r i n g  and m a n i p u l a t i n g  t h e  cage ( f i g u r e  4 . 1 0 ) .  They a l s o  sp e n d  more 
t im e  p l a y i n g  w i t h  s i b l i n g s ,  and t im e  p l a y i n g  w i t h  s i b s  and t im e  i n
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F i g u r e  4 . 3 3
I n i t i a t i o n  o f  c o n t a c t  w i t h  m o th e r s :  Mean f r e q u e n c y  o f  a p p ro a c h e s  by 
i n f a n t s  and by m o th e r s  t h a t  a r e  f o l l o w e d  by c o n t a c t  w i t h  m o th e r s  
w i t h i n  5 s e c o n d s .
D o t t e d  b a r s  d e n o te  a p p ro a c h e s  by i n f a n t s .  Open b a r s  d e n o te  a p p ro a c h e s  
by m o t h e r s .  V e r t i c a l  b a r s  d e n o te  s t a n d a r d  e r r o r s .
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Tab le  4 .1 2
Spearman r ank  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  f r e q u e n c i e s  o f  
v a r i o u s  b e h a v i o u r s  and d u r a t i o n s  o f  t im e  w i t h  t w i n ,  and t ime  p l a y i n g  
w i t h  s i b l i n g s  and t w i n .  Mean s c o r e s  o f  t h e  b e h a v i o u r s  ( f r e q u e n c y  o r  
d u r a t i o n )  a r e  c o r r e l a t e d  o v e r  t i m e ,  i . e .  2 t o  22 weeks .
* p <  0 . 0 5 .  ** p <■ 0 . 0 1 .  © c o r r e l a t e d  o v e r  10 t o  22 weeks .
FREQUENCY OF:
DURATION OF:
Time w i t h  P l a y  w i t h  
t w i n  s i b l i n g s
P l a y  w i t h  
tw i n
S i b l i n g s  l e a v e  i n f a n t 0 . 7 7  **
S i b l i n g s  a p p ro a c h  i n f a n t 0 . 5 0  * - 0 . 1 7
I n f a n t  a p p ro a c h e s  s i b l i n g s 0 .7 6  **
I n f a n t  a p p ro a c h e s  tw in 0 .3 5 0 . 8 0  *
Twin a p p r o a c h e s  i n f a n t 0 .4 2 0 . 7 3  *
S i b l i n g s  i g n o r e  i n f a n t - 0 . 0 8  @
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c o n t a c t  w i t h  tw in s  a r e  s i g n i f i c a n t l y  n e g a t i v e l y  c o r r e l a t e d  ( r  = - 0 . 8 1 ,
p <  0 . 0 1 ) .
P l a y  d eve lop s  f rom 4 weeks and occurs m a i n ly  w i t h  t h e  tw in  
( f i g u r e  4 . 8 ) .  Time s p e n t  p l a y i n g  w i t h  tw ins  i s  s i g n i f i c a n t l y  
c o r r e l a t e d  w i t h  b o t h  a p p ro a c h e s  by i n f a n t s  and a p p r o a c h e s  by t w i n s  
( t a b l e  4 . 1 2 ) ,  s u g g e s t i n g  b o t h  i n f a n t  and tw in  c o n t r i b u t e  t o  t h e  
m a i n t e n a n c e  o f  p l a y  w i t h  e a ch  o t h e r  ( e x p e c t e d ,  s i n c e  t w i n s  a r e  i n f a n t s ) .
P l a y  a l s o  o c c u r s  w i t h  s i b l i n g s  from 4 weeks and r e a c h e s  a peak  
a t  14 weeks .  Though t h e  amount o f  p l a y  w i t h  s i b l i n g s  i s  s m a l l  i n  
a b s o l u t e  terms when compared w i t h  th a t  w i t h  t w i n s ,  i t  i s  v e r y  n o t i c e a b l e  
as  a lm o s t  a l l  i n f a n t s '  t im e  w i t h  s i b l i n g s  from 10 weeks i s  s p e n t  p l a y i n g  
w i t h  them ( f i g u r e  4 . 9 ) ,  and p l a y  w i t h  s i b l i n g s  i s  o f t e n  more v i g o r o u s  
and n o i s y  t h a n  p l a y  w i t h  tw in s .
F r e q u e n c i e s  o f  a p p r o a c h i n g  by i n f a n t s  and s i b l i n g s  a r e  i n
g e n e r a l  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom e ach  o t h e r  a f t e r  6 weeks
( f i g u r e s  4 .1 5  and 4 , 1 6 ) .  However numbers  o f  a p p ro a c h e s  by s i b l i n g s  
rem a in  at t h e  same l e v e l  o r  d e c r e a s e  w i t h  t i m e ,  w h i l e  numbers  o f  
a p p ro a c h e s  by i n f a n t s  i n c r e a s e  w i t h  t i m e .  Thus t h e  i n c r e a s e  i n  p l a y  w i t h  
s i b l i n g s  seems t o  be  due t o  th e  i n c r e a s e  i n  a p p ro a c h e s  by  i n f a n t s .  Time 
p l a y i n g  w i t h  s i b l i n g s  i s  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  f r e q u e n c y  o f  
a p p ro a c h e s  by i n f a n t s ,  b u t  n o t  w ith  a p p ro a c h e s  by s i b l i n g s  ( t a b l e  4 . 1 2 ) .  
I n f a n t s  a p p e a r  t o  be t h e  immediate cause  o f  th e  i n c r e a s e  i n  p l a y  w i t h
s i b l i n g s  w i t h  t i m e ,  a t  l e a s t  i n  t h e  c a s e  o f  c l o s e - p r o x i m i t y  p l a y
( w r e s t l i n g ,  b i t i n g  and h i t t i n g ) .  C has ing  p l a y  can be i n i t i a t e d  o v e r  a 
d i s t a n c e .  Animals  w i l l  look  a t  each  o t h e r  i n  a t e n s e  a t t i t u d e  a c r o s s  t h e  
c a g e ,  one may bob up and down and t h e  o t h e r  t h e n  s u d d e n l y  r a c e  a c r o s s
t o  i t  and a chase e n s u e s .  R e s p o n s i b i l i t y  f o r  t h e  i n i t i a t i o n  o f  p l a y
from a d i s t a n c e  c a n n o t  be d e t e r m i n e d  from t h e  p r e s e n t  d a t a .
The f r e q u e n c y  o f  i g n o r e s  by s i b l i n g s  d e c l i n e s  f rom 10 weeks
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( f i g u r e  4 . 2 6 ) ,  t h i s  i s  i n  l i n e  w i t h  t h e  s u g g e s t i o n  made above t h a t  i t  
i s  i n f a n t s  t h a t  i n i t i a t e  p l a y  w i t h  s i b l i n g s  as  i t  c o u l d  be  i n t e r p r e t e d  
as  i n f a n t s  becoming  more s u c c e s s f u l  a t  g e t t i n g  s i b l i n g s '  a t t e n t i o n  
( s i n c e  i g n o r e s  by s i b l i n g s  d e c l i n e ) .  However , i g n o r i n g  and p l a y i n g  a r e  
n o t  s i g n i f i c a n t l y  i n v e r s e l y  c o r r e l a t e d  ( t a b l e  4 . 1 2 ) .
The a n a l y s i s  p r e s e n t e d  above s u g g e s t s  t h a t  i n f a n t  t im e  on 
c a r e g i v e r s  i s  c o n t r o l l e d  p r i m a r i l y  by t h e  c a r e g i v e r s '  t e n d e n c y  t o  r e j e c t ,  
and t h a t  when r e j e c t e d  by a p a r e n t  t h e  i n f a n t  t e n d s  t o  sp e n d  i t s  t im e  
w i t h  i t s  t w i n .  S i b l i n g s  a r e  r e l a t i v e l y  u n i m p o r t a n t  a s  c a r r i e r s  o f  
i n f a n t s  b u t  a p p e a r  l a t e r  as  p l a y  p a r t n e r s  on t h e  i n i t i a t i v e  o f  t h e  
i n f a n t s .  Twins a r e  i m p o r t a n t  a t  a l l  a g e s ,  f i r s t  f o r  c o n t a c t  and l a t e r  f o r  
p l a y ,  and a p p e a r  t o  a c t  a s  companions  o r  ' s t a n d b y  c a r e g i v e r s '  f o r  
s i t u a t i o n s  when t h e  p a r e n t s  a r e  no l o n g e r  a v a i l a b l e ,  and b e f o r e  i n f a n t s  
a r e  r e a d y  t o  t a k e  on p l a y f u l  i n t e r a c t i o n s  w i t h  t h e  s i b l i n g s .
b)  The e f f e c t  o f  h a n d l i n g  on c a r e g i v i n g  b e h a v i o u r
As n o t e d  i n  c h a p t e r  2 ,  one o l d e r  s i b l i n g  o f  e ach  i n f a n t  ha d  been  
t h e  i n f a n t  s u b j e c t  o f  t h e  p r e v i o u s  l i t t e r  and h a d  t h u s  been  c a u g h t ,  marked 
w i t h  p i c r i c  a c i d  and we ighed  a t  f o r t n i g h t l y  i n t e r v a l s  f o r  t h e  f i r s t  e i g h t  
weeks o f  l i f e .  A r e - e x a m i n a t i o n  o f  t h e  d a t a  p r e s e n t e d  i n  s e c t i o n s  4 . 2 )  
t o  4 . 4 )  shows w h e t h e r  t h i s  min imal  amount o f  h a n d l i n g  had  any e f f e c t  on 
t h e  c a r e g i v i n g  b e h a v i o u r  o f  t h e s e  s i b l i n g s .  T a b le  4 . 1 3  g i v e s  t h e  r e s u l t s  
o f  r a n d o m i z a t i o n  t e s t s  be tw een  p a i r s  o f  s i b l i n g s  ( s i b  I ' s  and s i b  2 ' s )  
f o r  a l l  b e h a v i o u r s  r e c o r d e d  a t  each  age .
With 127 t e s t s  b e i n g  c a r r i e d  o u t  and a 5% s i g n i f i c a n c e  l e v e l ,  
s i x  t e s t s  c o u ld  be  e x p e c t e d  t o  be  s i g n i f i c a n t  by c h a n c e .  In  f a c t  15 
t e s t s  gave a s i g n i f i c a n t  r e s u l t  (11.8% o f  t h e  t o t a l )  b u t  t h e r e  i s  no 
c o n s i s t e n t  p a t t e r n  t o  t h e  d i f f e r e n c e s ,  s i b l i n g s  a l t e r n a t i n g  as  t o  which  
h a s  t h e  g r e a t e r  s c o r e  f o r  any p a r t i c u l a r  b e h a v i o u r .
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G e n e r a l l y ,  d i f f e r e n c e s  i n  b e h a v i o u r  be tw een  h a n d l e d  and 
u n h a n d le d  s i b l i n g s  a r e  s m a l l ,  i n c o n s i s t e n t  and n o n - s i g n i f i c a n t ,  and 
f o r  t h e  p u r p o s e s  o f  a n a l y s i s  a s i n g l e  c a t e g o r y  ’s i b l i n g s '  can be  u sed  
t o  c o v e r  s i b  I ' s  and s i b  2 ’s .  I n  l a t e r  c h a p t e r s  d a t a  f rom b o t h  s i b l i n g s  
w i l l  be  combined i n  t h e  p r e s e n t a t i o n  o f  r e s u l t s .
D i f f e r e n c e s  may a l s o  o c c u r  w i t h  r e s p e c t  t o  t h e  s e x  o f  t h e  
s i b l i n g s ,  t h i s  w i l l  be  d i s c u s s e d  i n  s e c t i o n  4 . 7 ) .
c) C a r e g i v i n g  c hanges  a t  10 weeks -  ' b a b y  t r a n s i t i o n '
Ingram (1975a)  h a s  s u g g e s t e d  d i v i d i n g  up t h e  marmoset  l i f e s p a n  
i n t o  t h e  f o l l o w i n g  s t a g e s  which  sh e  b a s e s  on b e h a v i o u r a l  and 
m o r p h o l o g i c a l  c h a r a c t e r i s t i c s :
I n f a n t  0 - 1 2  weeks
J u v e n i l e  12 -  24 weeks
A d o l e s c e n t  24 -  40 weeks
S u b a d u l t  40 -  56 weeks
A du l t  >  56 weeks
In  t h i s  s t u d y  t h e r e f o r e ,  s u b j e c t s  f a l l  i n t o  t h e  i n f a n t  and j u v e n i l e  
c a t e g o r i e s .  However ,  v a r i o u s  b e h a v i o u r a l  m ea su res  d e s c r i b e d  i n  t h e  
p r e v i o u s  s e c t i o n s  s u g g e s t  a n o t h e r  d i v i s i o n  i s  a p p r o p r i a t e  a t  a b o u t  10 
weeks .  Th i s  age seems t o  mark a change  i n  t h e  r e s p o n s i v e n e s s  o f  
c a r e g i v e r s  tow ards  i n f a n t s .  B e f o r e  10 weeks o f f s p r i n g  a r e  t r e a t e d  as  
" b a b i e s ” , a r e  c a r r i e d  most o f  t h e  t i m e ,  p r o t e c t e d  and i n d u l g e d .  A f t e r  
10 weeks t h e  i n f a n t s  spend  most  t im e  o f f ,  i n t e r a c t  f a r  l e s s  w i t h  p a r e n t s  
and expand i n d e p e n d e n t  a c t i v i t i e s  such  as  p l a y i n g  and m a n i p u l a t i n g  
o b j e c t s  i n  t h e  c a g e .  The d a t a  which i n d i c a t e  t h i s  'baby  t r a n s i t i o n '  have 
a l r e a d y  been  d e s c r i b e d  above b u t  a r e  g i v e n  a g a in  be low c o l l e c t e d  
t o g e t h e r  f o r  c l a r i t y .
Both t im e  w i t h  ( f i g u r e  4 . 1 )  and t im e  on ( f i g u r e  4 . 2 )  d rop  o f f
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m arked ly  as t h e  i n f a n t  g e t s  o l d e r ,  w i t h  t h e  g r e a t e s t  r a te  o f  d e c l i n e  
o c c u r r i n g  from 2 t o  10 w eeks .  From 10 weeks t h e  drop in  t im e  w i t h  l e v e l s  
o u t ,  t h e  e x c e p t io n  b e i n g  t im e  w i t h  tw in  which  does n o t  show such  a 
marked d e c r e a s e .  I n f a n t s  sp e n d  most  o f  t h i s  t im e  w i t h  b e i n g  c a r r i e d  from 
2 t o  6 weeks ,  b u t  f rom 10 weeks v e ry  l i t t l e  t im e  i s  s p e n t  on.
Grooming by f a t h e r s  d e c r e a s e s  s h a r p l y  a t  10 weeks ,  and 
c o n t i n u e s  t o  d rop  t h e r e a f t e r ,  though  grooming by o t h e r  c a r e g i v e r s  d rops  
o f f  more s l o w l y  ( f i g u r e  4 . 4 ) .  On t h e  c o n t r a r y ,  i n f a n t s  i n c r e a s e  t h e i r  
grooming  o f  c a r e g i v e r s  f rom 10 w e e k s , p a r t i c u l a r l y  o f  m o th e r s  ( f i g u r e
4 . 5 ) .
The i n c r e a s e  w i t h  age o f  t im e  s p e n t  i n  f a m i ly  h u d d l e s  shows a 
d i p  a t  10 weeks ( f i g u r e  4 . 7 )  and  t im e  o f f  a l s o  shows a s l i g h t  d i p  h e r e  
( f i g u r e  4 . 1 0 ) .  The d i p s  a r e  f i l l e d  w i t h  t im e  i n  c o n t a c t  w i t h  c a r e g i v e r s ,  
s p e c i f i c a l l y  an i n c r e a s e  i n  t h e  amount o f  t im e  s p e n t  i n  c o n t a c t  w i t h  
m o th e r s  ( f i g u r e  4 . 6 ) .
T o t a l  %AP.I -  %LV.I ( f i g u r e  4 .1 2 )  p e a k s  a t  6 weeks i n d i c a t i n g  
i n f a n t s  a r e  most  r e s p o n s i b l e  f o r  p r o x i m i t y  w i t h  t h e i r  c a r e g i v e r s  a t  t h i s  
age .  From 10 weeks %AP.I -  %LV.I d rops  as  i n f a n t s  make fewer a p p ro a c h e s  
t o  c a r e g i v e r s  ( f i g u r e s  4 .1 3  -  4 . 1 7 ) .
Any t im e  s p e n t  on from 10 weeks i s  due e n t i r e l y  t o  i n f a n t s  
g e t t i n g  on ,  c a r e g i v e r s  do n o t  p i c k  i n f a n t s  up from 6 weeks ( f i g u r e  4 .1 9 )  
and c o n s e q u e n t l y  i n f a n t s  no l o n g e r  a v o id  b e in g  c a r r i e d  ( f i g u r e  4 . 2 0 ) .  
R e l a t i v e  r e j e c t i o n s ,  e x c e p t  by m others, r e a c h  a p l a t e a u  a t  10 weeks 
( f i g u r e  4 . 2 1 ) ,  t h ough  a b s o l u t e  r e j e c t i o n s  d e c l i n e  due t o  t h e  d e c r e a s e d  
f r e q u e n c y  o f  a t t e m p t s  by i n f a n t s  t o  g e t  on. C a r e g i v e r s  do n o t  r e s t r i c t  
i n f a n t s '  a t t e m p t s  t o  g e t  o f f  a f t e r  6 weeks ( f i g u r e  4 . 2 2 ) .
The f r e q u e n c y  o f  i g n o r e s  by f a t h e r s  and by s i b l i n g s  peak  a t  10 
weeks,  w h i l e  t h o s e  by m o th e r s  peak  a t  6 weeks and remain  a t  a h i g h  l e v e l  
a t  10 weeks ( f i g u r e  4 . 2 6 ) .  The f r e q u e n c y  o f  f o o d - s t e a l i n g  a ttem p ts  by
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i n f a n t s  f rom m o th e r s  and s i b l i n g s  i s  h i g h e s t  a t  10 weeks ( f i g u r e  4 .2 7 )  
b u t  s u c c e s s  a t  f o o d - s t e a l i n g  shows a marked drop  a t  t h i s  age ( f i g u r e  
4 . 2 8 ) .  Mothers  show most  a g g r e s s i o n  tow ards  i n f a n t s  a t  10 weeks ,  s i b l i n g s  
most  a t  6 weeks .
The d a t a  a l l  p o i n t  t o  a change  i n  t h e  way c a r e g i v e r s  behave  
tow a rds  i n f a n t s  o c c u r r i n g  o v e r  t h e  p e r i o d  from 6 t o  10 weeks o f  age .  
B e f o r e  t h i s  t im e  i n f a n t s  spend  a l o t  o f  t im e  on and  w i t h  c a r e g i v e r s ,  
a r e  groomed, may be  r e s t r i c t e d  i n  t h e i r  e f f o r t s  t o  g e t  o f f  and a r e  
a l l o w e d  t o  f o o d - s t e a l .  At 10 weeks t h i s  c h a n g e s ,  c a r e g i v e r s  become more 
a g g r e s s i v e  and r e j e c t i n g ,  and i g n o r e  i n f a n t s .  I n f a n t s  t r y  t o  m a i n t a i n  
t h e  a t t e n t i o n  o f  c a r e g i v e r s  a s  shown by t h e  more p o s i t i v e  %AP.I -  %LV.I 
and i n c r e a s e d  grooming,  b u t  t h e n  a d j u s t  t o  t h e  a l t e r e d  l e v e l  o f  
c a r e g i v i n g  by s p e n d i n g  most  t im e  o f f ,  i n c r e a s i n g  p l a y  ( w i t h  s i b l i n g s )  
and e x p l o r i n g  on t h e i r  own. The e x c e p t i o n  t o  t h e s e  c hanges  i s  i n  
i n f a n t s ’ r e l a t i o n s  w i t h  t h e i r  t w i n s ,  which show no marked  'b a b y  
t r a n s i t i o n ' .  T h i s  i s  p r e sum a b ly  b e c a u s e  t h e  t w i n s  a r e  t h e m s e l v e s  g o in g  
t h r o u g h  t h e  same s t a g e  o f  a d j u s t m e n t .  T h i s  may e x p l a i n  why i n f a n t s  w i t h  
r e j e c t i n g  p a r e n t s  t u r n  t o  tw in s  t o  sp e n d  t im e  w i t h ,  t h e  t w in  i s  a l s o  
e x p e r i e n c i n g  t h e  r e j e c t i o n s  and has  s i m i l a r  r e q u i r e m e n t s  f o r  c o n t a c t -  
co m fo r t  and a t t e n t i o n .
d) B e h a v i o u r  mesh ing  and com pe nsa t ion
Th i s  s e c t i o n  d e a l s  w i t h  w h e t h e r  o r  n o t  c a r e g i v e r s  com pensa te  
f o r  d i f f e r e n c e s  i n  e ach  o t h e r s '  c a r e g i v i n g  b e h a v i o u r ,  and w h e t h e r  o r  
n o t  i n f a n t s '  and c a r e g i v e r s '  b e h a v i o u r  becomes meshed w i t h  r e s p e c t  t o  
each  o t h e r ,
i )  Compensat ion
Compensa t ion  i s  s a i d  t o  o c c u r  when one c l a s s  o f  c a r e g i v e r  
p e r f o r m s  c o r r e s p o n d i n g l y  more o f  a b e h a v i o u r  t h a t  a n o t h e r  c l a s s  o f
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c a r e g i v e r  p e r f o r m s  l e s s  o f .  P a r e n t s  and s i b l i n g s  do n o t  g e n e r a l l y  
compensa te  f o r  e a ch  o t h e r s ’ b e h a v i o u r  to w a rd s  i n f a n t s ,  b u t  t w i n s  do a p p e a r  
t o  do s o .
Time on f a t h e r s ,  on m o th e r s  and on s i b l i n g s  a r e  n o t  s i g n i f i c a n t l y  
n e g a t i v e l y  c o r r e l a t e d  a t  2 ,  4 o r  6 weeks ( t a b l e  4 . 1 4 ) ,  though  t im e  on 
f a t h e r s  i s  i n v e r s e l y  c o r r e l a t e d  w i t h  t im e  w i t h  tw in s  a t  4 and 6 weeks 
( t a b l e  4 . 1 5 ) .  I n f a n t s  who a r e  r e j e c t e d  a  l o t  by one c a r e g i v e r  o r  who 
sp e n d  l i t t l e  t im e  on one c a r e g i v e r  do n o t  make a c o r r e s p o n d i n g l y  l a r g e  
number o f  a t t e m p t s  t o  c l im b  on t o  o t h e r  c a r e g i v e r s  ( t a b l e  4 . 1 7 ) ,  i n s t e a d ,  
i n f a n t s  w i t h  r e j e c t i n g  p a r e n t s  spend  more t im e  w i t h  t w i n s  ( t a b l e  4 . 9 ) .
I n f a n t s  w i t h  h i g h l y  r e j e c t i n g  f a t h e r s  do n o t  have  u n r e j e c t i n g  
m o th e r s  or s i b l i n g s ,  and v i c e  v e r s a .  On t h e  c o n t r a r y ,  i n f a n t s  w i t h  
r e j e c t i n g  f a t h e r s  t e n d  t o  have  r e j e c t i n g  m o th e r s  and s i b l i n g s  as  w e l l .  
S i m i l a r l y ,  i n f a n t s  w i t h  t o l e r a n t  f a t h e r s ,  i . e .  t h o s e  t h a t  a l l o w  i n f a n t s  
t o  c l im b  on t o  them more o f t e n ,  t e n d  t o  have  t o l e r a n t  m o th e r s  and 
s i b l i n g s  as  w e l l  ( t a b l e  4 , 1 4 ) .
There  i s  no c o n s i s t e n t  p a t t e r n  be tw een  t im e  on c a r e g i v e r s  and 
t im e  i n  c o n t a c t  w i t h  m o th e r s  ( t a b l e  4 . 1 6 ) .  I n f a n t s  who sp e n d  l i t t l e  t im e  
on f a t h e r s  and s i b l i n g s  a t  4 weeks t e n d  t o  spend  more t im e  i n  c o n t a c t  
w i t h  m o t h e r s ,  b u t  a t  6 weeks t h e r e  i s  a p o s i t i v e  c o r r e l a t i o n  b e tw e en  
t im e  on m o th e r s  and t im e  i n  c o n t a c t  w i t h  m o t h e r s . Mothers  do n o t  
t h e r e f o r e  compensa te  f o r  s m a l l  amounts  o f  t im e  c a r r y i n g  i n f a n t s  
by an i n c r e a s e d  amount o f  t im e  i n  c o n t a c t  w i t h  them.
I n f a n t  s u b j e c t  number 2 had  o n ly  one s i b l i n g  and s u b j e c t  number 
8 was w i t h o u t  a t w i n ,  e ach  t h e r e f o r e  had  one l e s s  p l a y  p a r t n e r  t h a n  t h e  
o t h e r  seven  i n f a n t s .  I f  t h e  r e m a in i n g  two p l a y  p a r t n e r s  com pensa te  f o r  
t h i s  l o s s  by p l a y i n g  w i t h  t h e  i n f a n t  more,  t h e  t o t a l  t im e  s p e n t  p l a y i n g  
by t h e s e  i n f a n t s  s h o u l d  be no l e s s  t h a n  t h a t  by t h e  r e s t .  A l though  t h e  
sample  i s  t o o  s m a l l  f o r  any s t a t i s t i c a l  a n a l y s i s ,  t h e  d i r e c t i o n  o f
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Ta b le  4 .1 4
Spearman r ank  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  m o t h e r - i n f a n t  v e r s u s  
f a t h e r - i n f a n t  b e h a v i o u r ,  m o t h e r - i n f a n t  v e r s u s  s i b l i n g - i n f a n t  b e h a v i o u r ,  
and f a t h e r - i n f a n t  v e r s u s  s i b l i n g - i n f a n t  b e h a v i o u r .
* p  <  0 . 0 5 .  * *  p c  0 . 0 1 .
BEHAVIOUR AGE/
weeks
CAREGIVERS
Mother  vs  
f a t h e r
Mother  vs 
s i b l i n g s
F a t h e r  vs 
s i b l i n g s
Time on c a r e g i v e r 2 - 0 . 3 8 - 0 . 5 4 - 0 . 3 1
4 - 0 . 5 5 - 0 . 1 2 0 . 6 2  *
6 0 .7 4  * 0 . 3 3 0 . 2 4
A b s o l u t e  f r e q u e n c y  o f 4 0 .7 5  * 0 . 6 0 0 .3 5
r e j e c t i o n s  by c a r e g i v e r 6 0 .2 6 0 . 3 3 0 . 3 3
R e l a t i v e  f r e q u e n c y  o f 4 0 .5 5 0 . 2 3 0 . 7 3  *
r e j e c t i o n s  by c a r e g i v e r 6 0 .6 8  * 0 . 4 0 0 . 0 4
Number o f  t im e s  i n f a n t s 2 0 .3 8 0 . 5 9  * 0 . 6 0  *
cl imb  on t o  c a r e g i v e r s 4 0 .1 6 - 0 . 0 3 0 . 6 4  **
6 0 .6 4  * 0 . 3 3 0 . 4 7  *
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T a b le  4 .1 5
Spearman rank  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  t im e  s p e n t  by 
i n f a n t s  on c a r e g i v e r s  and t im e  s p e n t  w i t h  t w i n s .  .
* p <  0 . 0 5 .  ** p <  0 . 0 1 .
TIME WITH TlflN VS TIME ON: AGE/weeks
2 4 6
F a t h e r 0 .1 8 - 0 .8 5  ** - 0 .8 2  *
M othe r 0 . 4 3 0 .4 0 - 0 .5 3
S i b l i n g s 0 .4 3 - 0 .5 4 0 .1 0
T a b le  4 .16
Spearman r an k  o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  b e tw e en  t im e  s p e n t  by- 
i n f a n t s  on c a r e g i v e r s  and t im e  i n  c o n t a c t  w i t h  m o t h e r s .
* p <  0 . 0 5 .  ** p < 0 . 0 1 .
CONTACT WITH MOTHERS VS TIME ON
F a t h e r
Mother
S i b l i n g s
AGE/weeks
4
-0.96 ** 
■0.23 
- 0 . 6 8  *
0 . 4 8  
0 .7 9  * 
0 .3 2
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T a b le  4 .1 7
ùpearraan rank o r d e r  c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  v a r i o u s  measures  
o f  b e h a v i o u r  and t h e  number o f  a t t e m p t s  t h a t  i n f a n t s  make t o  c l imb on 
t o  o t h e r  c a r e g i v e r s .  Upper f i g u r e  o f  each  p a i r  r e f e r s  t o  4 week o l d  
i n f a n t s ,  l ow er  t o  6 week o l d s .
*  p <  0 . 0 5 .  * *  p <  0 . 0 1 .
BEHAVIOUR NO. ATTEMPTS TO CLIUîB ON TO OTHERS
Time on m o the r - 4 . 2  X lO"^
0 .1 9
Time on f a t h e r - 0 . 1 5
0 .1 9
Time on s i b l i n g s 0 . 1 7
0. 32
A b s o l u t e  f r e q u e n c y  o f - 0 . 0 5
r e j e c t i o n s  by m o th e r - 0 . 1 0
A b s o l u t e  f r e q u e n c y  o f 0 .1 3
r e j e c t i o n s  by f a t h e r ' 0 .4 2
A b s o l u t e  f r e q u e n c y  o f 0 .2 2
r e j e c t i o n s  by s i b l i n g s - 0 . 4 8
R e l a t i v e  f r e q u e n c y  o f - 0 . 1 1
r e j e c t i o n s  by m o th e r - 0 . 1 0
R e l a t i v e  f r e q u e n c y  o f 4 . 2  X 10"3
r e j e c t i o n s  by f a t h e r - 0 . 3 3
R e l a t i v e  f r e q u e n c y  o f - 0 . 2 2
r e j e c t i o n s  by s i b l i n g s - 0 . 5 8
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d i f f e r e n c e s  i n  t ime  s p e n t  p l a y i n g  by i n f a n t  s u b j e c t s  may s u g g e s t  w h e t h e r  
c o m p e n s a t io n  i s  o c c u r r i n g .  Tab le  4 . 1 8  shows how many o f  t h e  o t h e r  seven  
i n f a n t  s u b j e c t s  p l a y e d  more t h a n  t h e  two w i t h  one l e s s  p l a y  p a r t n e r .  
S u b j e c t  number 8 p l a y e d  l e s s  t h a n  most  o t h e r  i n f a n t s  a t  most  a g e s ,  
s u g g e s t i n g  t h a t  i t s  s i b l i n g  d i d  n o t  make up f o r  l o s s  o f  a t w in  i n  t im e  
p l a y i n g .  However by 22 weeks s u b j e c t  number 8 i s  no d i f f e r e n t  f rom t h e  
r e s t  ( p l a y i n g  l e s s  t h a n  3 o u t  o f  7 ) .  C o n v e r s e l y ,  s u b j e c t  number 2 p l a y s  
more t h a n  most  o t h e r  i n f a n t s  f rom 6 t o  18 weeks ,  i n d i c a t i n g  l o s s  o f  i t s  
s i b l i n g  d i d  n o t  c a u se  a r e d u c t i o n  i n  t o t a l  t im e  s p e n t  p l a y i n g .  T h i s  may 
be  p a r t l y  due t o  t h e  r e l a t i v e l y  s m a l l  amount o f  t im e  s i b l i n g s  spend  
p l a y i n g  w i t h  i n f a n t s  i n  t h e  e a r l y  weeks ( f i g u r e  4 . 8 ) ,  b u t  c o u ld  a l s o  be  
due t o  c o m p e n s a t io n  by t h e  r e m a in i n g  s i b l i n g  and by t h e  t w i n .  As t h e  
s i b l i n g s  o f  s u b j e c t  number 8 d i d  n o t  compensa te  f o r  l o s s  o f  t w i n ,  i t  i s  
l i k e l y  t h a t  any com p e n s a t io n  f o r  l o s s  o f  s i b l i n g  i s  due t o  t h e  tw in  r a t h e r  
t h a n  t h e  o t h e r  s i b l i n g .  A l t e r n a t ^ i v e l y , s u b j e c t  number 2 may be  an 
e x c e p t i o n a l l y  p l a y f u l  i n f a n t .  A much l a r g e r  sample i s  n e e ded  f o r  f i r m  
c o n c l u s i o n s .
Hence i t  would a p p e a r  t h a t  f a t h e r s ,  m o th er s  and s i b l i n g s  do n o t  
compensa te  f o r  e a ch  o t h e r  i n  t h e  amount  o f  t im e  t h e y  carry,  i n f a n t s ,  i n  
how r e j e c t i n g  o r  how t o l e r a n t  t h e y  a r e .  Twins compensa te  by s p e n d i n g  
more t im e  w i t h  i n f a n t s  who have  r e j e c t i n g  p a r e n t s  and who spend  l i t t l e  
t im e  on f a t h e r s ,  and may p e rh a p s  compensa te  f o r  s i b l i n g s  who p l a y  l i t t l e ,
i i )  Meshing
Meshing,  as  d e s c r i b e d  by Hinde and Simpson ( 1 9 7 5 ) ,  i s  t h e  d e g r e e  
t o  which t h e  b e h a v i o u r  o f  two a n im a ls  f i t s  t o g e t h e r ,  t h a t  i s ,  how f a r  
t h e  g o a l s  o f  e a ch  a r e  a l i g n e d .  Meshing be tw een  m o the r  and i n f a n t  r h e s u s  
monkeys has  been  shown t o  improve w i t h  age (Hinde & Simpson,  1975;  Hinde 
& W hite ,  1974) and can be  r e g a r d e d  as  a measure  o f  s o c i a l i z a t i o n .  As an 
an im a l  becomes more s o c i a l i z e d  so  i t s  b e h a v i o u r  f i t s  in  b e t t e r  w i t h  t h a t  
o f  t h e  o t h e r  a n im a ls  i n  i t s  s o c i a l  g roup .
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Tab le  4 .1 8
D i f f e r e n c e s  in  t o t a l  t im e  s p e n t  p l a y i n g  be tw een  s u b j e c t  numbers  2 and 8 
and t h e  o t h e r  s e v en  i n f a n t s .  F i g u r e s  g ive  number o f  o t h e r  i n f a n t s  ( o u t  o f  
s e ven )  compared w i t h  which  s u b j e c t  numbers 2 and 8 s p e n t  l e s s  t im e  
p l a y i n g .
INFANT SUBJECT AGE/weeks 
4 6 10 14 18 22
2 6 2 2 1 0 4
8 7 7 7 6 5 3
One i n d i c a t i o n  o f  meshing i s  t h e  f a c t  t h a t  t h e  a b s o l u t e  
r e j e c t i o n  r a t e  f a l l s  w h i l e  t h e  r e l a t i v e  r e j e c t i o n  r a t e  r e m a in s  h i g h  
( f i g u r e  4 . 2 1 ) .  Th i s  shows t h a t  w h i l e  c a r e g i v e r s  c o n t i n u e  t o  r e j e c t  a 
h ig h  p r o p o r t i o n  o f  i n f a n t s '  a t t e m p t s  t o  g e t  on,  i n f a n t s  become l e s s  l i k e l y  
t o  make such  a t t e m p t s .
Hinde lo o k e d  a t  meshing by m e a s u r in g  t h e  c h a n g e s  i n  p r o b a b i l i t y  
t h a t  b o u t s  o f  v e n t r a l - v e n t r a l  c o n t a c t  would be  t e r m i n a t e d  by m o th e r  o r  
i n f a n t  d u r i n g  s u c c e s s i v e  i n t e r v a l s  a f t e r  i n i t i a t i o n  o f  c o n t a c t .  A n o t h e r  
method i s  t o  s e e  how w e l l  b o u t  l e n g t h s  o f  t im e  w i t h  t e r m i n a t e d  by 
c a r e g i v e r s  and by i n f a n t s  c o r r e s p o n d .  F i g u r e  4 .3 4  shows t h e  i n d e x  Prox.CG 
-  P r o x . I  f o r  each  c a r e g i v e r .  The i n d e x  c o n s i s t s  o f  t h e  mean l e n g t h  o f  
b o u t s  o f  p r o x i m i t y  t e r m i n a t e d  by t h e  c a r e g i v e r  minus t h e  mean l e n g t h  o f  
b o u t s  o f  p r o x i m i t y  t e r m i n a t e d  by t h e  i n f a n t .  The t e rm  ' p r o x i m i t y '  i s  u s e d  
h e r e  i n s t e a d  o f  t im e  w i t h  as i n d i v i d u a l  b o u t s  a r e  m ea su red  as t h e  t im e  
be tween  an a p p ro a c h  (by c a r e g i v e r  o r  i n f a n t )  and t h e  n e x t  l e a v i n g  r e c o r d e d
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F i g u r e  4 .3 4
P r o x i m i t y  m a i n t e n a n c e ,  Prox.CG -  P r o x . I .  Mean b o u t  l e n g t h  o f  e p i s o d e s  o f  
p r o x i m i t y  t e r m i n a t e d  by c a r e g i v e r s  minus mean b o u t  l e n g t h  o f  e p i s o d e s  o f  
p r o x i m i t y  t e r m i n a t e d  by i n f a n t s .
C onv e n t io n s  as  i n  f i g u r e  4 . 1 .
“O
0  
X
r i
Cl
1
“D—}
o
X
cn
m
r i
O
Z3
CL
(/)
4 0 0
200
0
5 0 4
a f a t h e r
o m o t h e r
10 4  18 2 2
AGE w e e k s
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between  them. (Time w i t h  i s  t o t a l  t ime  s p e n t  on,  i n  c o n t a c t ,  grooming 
and p l a y i n g  w i th  a c a r e g i v e r ) .
F i g u r e  4 ,3 4  shows t h a t  f o r  a l l  c a r e g i v e r s  e x c e p t  t h e  mother  
Prox.CG — P r o x . I  i s  n e a r  t o  z e r o  by 10 weeks o f  age and rem a ins  a t  t h i s  
l e v e l .  A s c o r e  o f  z e r o  i n d i c a t e s  i n f a n t s  and c a r e g i v e r s  a r e  l e a v i n g  each 
o t h e r  on a v a ra g e  a f t e r  t h e  same l e n g t h  o f  t im e  s i n c e  a p p r o a c h i n g  each 
o t h e r .  Hence by 10 weeks i n f a n t s  a r e  w e l l  meshed w i t h  f a t h e r s ,  s i b l i n g s  
and t w i n s .  P r o x i m i t y  w i t h  m o th e r s  i s  n o t  s o  w e l l  meshed u n t i l  18 weeks 
o f  age .  B e f o re  t h i s ,  Prox.CG -  P r o x . I  i s  more p o s i t i v e  i n d i c a t i n g  
m oth er s  t e n d  t o  l e a v e  a f t e r  l o n g e r  b o u t s  t h a n  do i n f a n t s .  O b s e r v a t i o n s  
showed t h a t  l o n g  b o u t s  o f  p r o x i m i t y  w i t h  m o the r s  a t  t h e s e  ages  u s u a l l y  
o c c u r r e d  when t h e  i n f a n t  was n u r s i n g ,  and t h a t  m o the r s  n o r m a l ly  ended  
f e e d i n g  s e s s i o n s  by w a l k i n g  away from t h e i r  i n f a n t s .
B e f o re  10 weeks Prox .CG -  P r o x . I  i s  g e n e r a l l y  more p o s i t i v e  f o r  
a l l  c a r e g i v e r s .  T h i s  s u g g e s t s  t h a t  f rom 2 t o  6 weeks c a r e g i v e r s  p r o v i d e  
as much p r o x i m i t y  as  t h e  i n f a n t  n e e d s ,  s i n c e  i n f a n t s  t e n d  t o  l e a v e  s o o n e r  
than  c a r e g i v e r s .  The f a c t  t h a t  t h e  m easu re  r e a c h e s  n e a r  z e r o  f o r  most  
c a r e g i v e r s  by 10 weeks i s  i n  l i n e  w i t h  o t h e r  d a t a  p r e s e n t e d  i n  s e c t i o n
c)  above which s u g g e s t e d  a ' b a b y  t r a n s i t i o n ’ a t  t h i s  age .
S c o r e s  f o r  tw i n s  t e n d  t o  be  n e a r e s t  z e ro  a t  a l l  a g e s ,  and s c o r e s  
f o r  s i b l i n g s  n e a r e r  z e ro  t h a n  s c o r e s  f o r  p a r e n t s .  Th i s  s u g g e s t s  t h a t  
meshing  may be a f u n c t i o n  o f  t h e  age o r  c a t e g o r y  o f  t h e  p a r t n e r  as w e l l  
as t h e  age o f  t h e  i n f a n t .
The r e s u l t s  f rom t h i s  measure  a r e  i n  ag reemen t  w i t h  t h e  work by 
Hinde and i n d i c a t e  t h a t  i n f a n t  marmose ts  do i n d e e d  become b e t t e r  meshed 
w i t h  t h e i r  c a r e g i v e r s  as  t h e y  g e t  o l d e r .  Meshing c o u ld  improve by i n f a n t s  
becoming more r e s p o n s i v e  t o  b e h a v i o u r a l  s i g n a l s  f rom c a r e g i v e r s ,  o r  by 
c a r e g i v e r s  becoming more r e s p o n s i v e  t o  s i g n a l s  from i n f a n t s .  A in sw or th  e t  
a l  (1974) s u g g e s t  s o c i a l i z a t i o n  i n  human i n f a n t s  i s  a p r o d u c t  o f
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r e c i p r o c a l  r e s p o n s i v e n e s s  to  s i g n a l s .  B a b ie s  who c r ie d  l e s s  by t h e  end 
o f  t h e i r  f i r s t  y e a r  were th o se  whose m others  had been most  a t t e n t i v e  to  
them. However,  t h e  p r e c i s e  mechanisms b e h i n d  t h e  improvement  i n  meshing 
w i t h  age ( i . e .  s o c i a l i z a t i o n )  r e q u i r e  f u r t h e r  work and an e x p e r i m e n t a l  
app roa c h  f o r  t h e i r  e l u c i d a t i o n .
4 . 6 )  CONSEQUENCES OF INTERACTIONS
The aim o f  t h i s  s e c t i o n  i s  t o  i n v e s t i g a t e  i n t e r a c t i o n s  be tw een  
c a r e g i v e r s  and i n f a n t s  f u r t h e r  by l o o k i n g  a t  p a r t i c u l a r  b e h a v i o u r s  and 
what t e n d s  t o  f o l l o w  them. The conseque nc e s  o f  two i m p o r t a n t  i n f a n t -  
c a r e g i v e r  i n t e r a c t i o n s  a r e  examined:  what  happens  t o  i n f a n t s  a f t e r  t h e y  
have been  rubbed  o f f  by c a r e g i v e r s , and what  happens  a f t e r  t h e y  have  been  
r e j e c t e d .  The d a t a  a r e  p r e s e n t e d  i n  two ways.  F i r s t l y  by c a r e g i v e r ;  t h a t  
i s ,  which i n d i v i d u a l s  do i n f a n t s  t e n d  t o  i n t e r a c t  w i t h  n e x t  a f t e r  a 
r u b - o f f  o r  r e j e c t i o n ?  And s e c o n d l y  by b e h a v i o u r ;  t h a t  i s ,  what  t y p e s  o f  
i n t e r a c t i o n  ( i f  any) t e n d  t o  f o l l o w  r u b - o f f s  and r e j e c t i o n s ?  F u r t h e r  
p a r t i t i o n i n g  o f  t h e  d a t a  i n t o  which i n d i v i d u a l s  perform which  b e h a v i o u r s  
w i t h  i n f a n t s  a f t e r  r u b - o f f s  o r  r e j e c t i o n s  was n o t  p o s s i b l e  as t h e r e  a r e  
i n s u f f i c i e n t  d a t a .  F o r  e a s e  o f  com par ison  r e s u l t s  a r e  g i v e n  as  t h e  
p r o p o r t i o n s  o f  c o n s e q u e n c e s  f a l l i n g  i n t o  each  c a t e g o r y .  The o r i g i n a l  
f r e q u e n c i e s  may be found i n  f i g u r e s  4 .1 9  ( f o r  numbers o f  r u b - o f f s  by each  
c a r e g i v e r )  and 4 .2 1  ( f o r  numbers o f  r e j e c t i o n s )  and a r e  a l s o  shown i n  
f i g u r e s  4 .3 5  t o  4 . 3 8 .  S t a t i s t i c a l  com par i sons  be tw een  p r o p o r t i o n s  a r e  
a g a in  made by t w o - t a i l e d  r a n d o m i z a t i o n  t e s t s .
a) Consequences  o f  r e j e c t i o n s
I f  t im e  s p e n t  on c a r e g i v e r s  depends on t h e  r a t e  o f  r e j e c t i o n s  by 
t h e  c a r e g i v e r s  as  s u g g e s t e d  i n  s e c t i o n  4 . 5 ) ,  how ' r e j e c t i n g '  an i n d i v i d u a l
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i s  becomes i m p o r t a n t .  A more r e j e c t i n g  p a r e n t  may be one t h a t  r e j e c t s  
more o f t e n ,  a n d / o r  one t h a t  r e j e c t s  more e f f e c t i v e l y .  How e f f e c t i v e l y  
a c a r e g i v e r  r e j e c t s  c o u ld  be  m easu red  by t h e  t im e  e l a p s i n g  be tw een  a 
r e j e c t i o n  and t h e  n e x t  a t t e m p t  by t h e  i n f a n t  t o  g e t  on t h a t  c a r e g i v e r .  
However t h e  s i t u a t i o n  i s  c o m p l i c a t e d  by t h e  p r e s e n c e  o f  o t h e r  c a r e g i v e r s .  
Another  i n d i v i d u a l  may p i c k  up an i n f a n t  and t h u s  i n t e r f e r e  w i t h  t h e  
i n f a n t ' s  r e s p o n s e  t o  t h e  c a r e g i v e r  which  r e j e c t e d  i t .
To overcome t h i s  p r o b le m  ’ r e j e c t i n g n e s s ' i s  examined  by l o o k i n g  
a t  t h e  immedia te  e f f e c t s  o f  r e j e c t i o n s  -  what  happens  n e x t ?  D a ta  a r e  
g iv e n  f o r  r e j e c t i o n s  by p a r e n t s  and s i b l i n g s  a t  4 and 6 weeks ,  and 
a d d i t i o n a l l y ,  a t  10 and 14 weeks f o r  m o the r s  on ly  due t o  t h e  i n f r e q u e n t  
o c c u r r e n c e  o f  r e j e c t i o n s  by o t h e r  c a r e g i v e r s  a f t e r  6 weeks ( f i g u r e  4 . 2 1 ) .
i )  Which c a r e g i v e r  does a r e j e c t e d  i n f a n t  i n t e r a c t  w i t h  n e x t ?
F i g u r e  4 .3 5  shows what  p r o p o r t i o n  o f  r e j e c t i o n s  by each  
c a r e g i v e r  were f o l l o w e d  by i n t e r a c t i o n s  w i t h  each c a r e g i v e r  and wha t  
p r o p o r t i o n  by no i n t e r a c t i o n .  F o r  t h e s e  p u r p o s e s ,  an i n t e r a c t i o n  was 
s c o r e d  as  t h e  n e x t  c a r e g i v e r  t o  a p p ro a c h  o r  be  a p p roa c he d  by t h e  i n f a n t  
w i t h i n  30 s e conds  o f  t h e  r e j e c t i o n .  I f  no s o c i a l  b e h a v i o u r  was r e c o r d e d  
w i t h i n  30 se co n d s  t h e  r e j e c t i o n  was d e s i g n a t e d  as b e i n g  f o l l o w e d  by  no 
i n t e r a c t i o n .  The s i g n i f i c a n c e  o f  d i f f e r e n c e s  be tween  t h e  p r o p o r t i o n  o f  
r e j e c t i o n s  f o l l o w e d  by i n t e r a c t i o n s  w i t h  • d i f f e r e n t  c a r e g i v e r s  a r e  g i v e n  
i n  t a b l e  4 . 1 9 .
At 4 weeks o f  age ,  r e j e c t i o n s  by f a t h e r s  a r e  most  o f t e n  
f o l lo w e d  by i n t e r a c t i o n s  w i t h  s i b l i n g s  ami by no i n t e r a c t i o n .  R e j e c t i o n s  
by mothers  a r e  most  o f t e n  f o l l o w e d  by i n t e r a c t i o n s  w i th  m o the r s  and by 
no i n t e r a c t i o n s .  R e j e c t i o n s  by s i b l i n g s  a r e  most  o f t e n  f o l l o w e d  by 
i n t e r a c t i o n s  w i th  s i b l i n g s ,  b u t  a l s o  by i n t e r a c t i o n s  w i t h  t w i n s  and by 
no i n t e r a c t i o n s .
At 6 weeks o f  age ,  r e j e c t i o n s  by f a t h e r s  a r e  g e n e r a l l y  n o t
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F i g u r e  4 .35
Consequences o f  r e j e c t i o n s  by d i f f e r e n t  c a r e g i v e r s ,  i )  Who n e x t ?  
Graphs show p r o p o r t i o n s  o f  i n t e r a c t i o n s  w i t h  e a ch  c a r e g i v e r  f o l l o w i n g  
r e j e c t i o n s  by d i f f e r e n t  c a r e g i v e r s .  F i g u r e s  g i v e  mean number o f  
r e j e c t i o n s  (jf s t a n d a r d  e r r o r )  by t h a t  c a r e g i v e r  a t  e ach  age .
© F a t h e r .  O Kotl ie r .  a S i b l i n g s .  ^  Twin. x  No—one (no i n t e r a c t i o n )
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T a b le  4 .1 9
T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  be tw een  p r o p o r t i o n s  o f  c o n s e q u e n c e s  o f  
r e j e c t i o n s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  who t h e  i n f a n t  i n t e r a c t s  
w i t h  n e x t ,  t h a t  i s ,  f a t h e r ,  m o th e r ,  s i b l i n g s ,  tw in  o r  n o -one  ( i . e .  no 
i n t e r a c t i o n  w i t h i n  30 s e c o n d s ) .
>  h i g h e r  p r o p o r t i o n  w i t h  f i r s t  c a r e g i v e r  i n  l e f t h a n d  column.  <  h i g h e r  
p r o p o r t i o n  w i t h  s e c o n d  c a r e g i v e r .  * s i g n i f i c a n t  d i f f e r e n c e  a t  6% l e v e l ,  
n s  n o t  s i g n i f i c a n t .  -  n o t  a p p l i c a b l e .
CAREGIVERS AGE/weeks
4 6 10 14
Consequences  Of R e j e c t i o n s  By F a t h e r s
S i b l i n g s  vs  f a t h e r * > ns
No-one vs  f a t h e r * > * >
F a t h e r  vs  t w i n ns ns
F a t h e r  vs  m o th e r - ns
Twin vs  m o th e r — * >
S i b l i n g s  vs  n o - o n e ns * <
Consequences  Of R e j e c t i o n s  By Mothe rs
Mother  vs s i b l i n g s * > ns ns
Mother  vs  t w in * > ns ns * >
No-one vs s i b l i n g s ns ns * > ns
No-one vs t w in ns ns ns ns
S i b l i n g s  vs  tw in ns ns ns ns
Mothe r  vs  n o - o n e ns ns n s * >•
F a t h e r  vs tw in - — - * <
F a t h e r  vs  n o -one — - - * <
F a t h e r  vs  s i b l i n g s - - - * <
Mother  vs f a t h e r — * >
Consequences  Of R e j e c t i o n s  By S i b l i n g s
S i b l i n g s  vs  no -one ns ns
S i b l i n g s  vs tw in ns * >
S i b l i n g s  vs m o th e r $ > * >
Twin vs m o the r ns ns
No-one vs tw in ns * >
Twin vs f a t h e r - ns
F a t h e r  vs m o the r * >
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f o l l o w e d  by i n t e r a c t i o n s .  R e je c t io n s  by m o th e r s  a r e  l e a s t  l i k e l y  t o  be 
f o l l o w e d  by i n t e r a c t i o n s  w i t h  f a t h e r s .  R e j e c t i o n s  by s i b l i n g s  a r e  most 
l i k e l y  t o  be f o l l o w e d  by i n t e r a c t i o n s  w i t h  s i b l i n g s  o r  by no i n t e r a c t i o n .
R e j e c t i o n s  by m o the r s  a t  10 weeks l e a d  most  o f t e n  t o  
i n t e r a c t i o n s  w i t h  m o the r s  o r  tw in s  o r  t o  no i n t e r a c t i o n .  At 14 weeks 
i n t e r a c t i o n s  f o l lo w in g  r e j e c t i o n s  by m o th e r s  o c c u r  most  o f t e n  w i t h  
m o th e r s  and l e a s t  o f t e n  w i t h  f a t h e r s .  ( F o r  d e t a i l s  s e e  f i g u r e  4 .3 5  and 
t a b l e  4 . 1 9 . )
G e n e r a l  c o n c l u s i o n s  which may be drawn from t h e s e  d a t a  a r e  as
f o l l o w s :
1) R e j e c t i o n s  a r e  a t  l e a s t  e q u a l l y  l i k e l y  t o  be  fo l lo w e d  by no i n t e r a c t i o n
as by i n t e r a c t i o n  w i t h  a c a r e g i v e r .
2) I n t e r a c t i o n s  f o l l o w i n g  r e j e c t i o n s  a r e  f r e q u e n t l y  w ith  t h e  c a r e g i v e r  
which was r e s p o n s i b l e  f o r  th e  r e j e c t i o n ,  though t h i s  i s  n o t  a p p a r e n t  in  
t h e  c a s e  o f  r e j e c t i o n s  by f a t h e r s ,
3) There are no c l e a r  t r e n d s  w ith  i n c r e a s i n g  age o f  i n f a n t s ,  r e j e c t i o n s  
by c a r e g iv e r s  a t  one age t e n d  t o  have  th e  same imm edia te  e f f e c t s  as
r e j e c t i o n s  by t h o s e  c a r e g iv e r s  a t  another  age .
4) R e j e c t i o n s  by c a r e g iv e r s  t e n d  n o t  t o  be  fo l lo w e d  by i n t e r a c t i o n s  
w ith  f a t h e r s ,  and t h i s  i s  s p e c i f i c a l l y  so  i n  t h e  c a s e  o f  r e j e c t i o n s  by 
m oth ers .
i i )  Which i n t e r a c t i o n s  o c c u r  n e x t  w i t h  a r e j e c t e d  i n f a n t ?
An e x a m i n a t i o n  o f  t h e  r e c o r d i n g s  o f  b e h a v i o u r  showed t h a t  a f t e r  
b e i n g  r e j e c t e d ,  i n f a n t s  may e i t h e r  be  c a r r i e d  a g a i n ,  may come i n t o  c o n t a c t  
w i t h  a c a r e g iv e r ,  may p l a y  o r  may remain  o f f  and away from c a r e g i v e r s .
The i n t e r a c t i o n s  w i t h  c a r e g i v e r s  b e g i n  w i t h  an a p p ro a c h
be tw een  t h e  c a r e g i v e r  and t h e  i n f a n t .  As i n  s e c t i o n  i )  above ,  a r e j e c t i o n  
i s  f o l l o w e d  by no i n t e r a c t i o n  when none o f  t h e  o th e r  c a t e g o r i e s  l i s t e d  
above o c c u r s  w i t h i n  30 seconds o f  t h e  r e j e c t i o n .  In  p r a c t i c e ,  r e s p o n s e s
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t o  r e j e c t i o n s  u s u a l l y  o c c u r  w i t h i n  5 s e c o n d s .  I f  no i n t e r a c t i o n  o c c u r s  
f o r  30 se conds  i t  i s  l i k e l y  th a t  t h e  i n f a n t  w i l l  c o n t i n u e  t o  spend  
s e v e r a l  m in u t e s  on i t s  own b e f o r e  n e x t  i n t e r a c t i n g  w i t h  a n o t h e r  
i n d i v i d u a l .  Thus s e v e n  im m ed ia te  co n s eq u e n c e s  o f  r e j e c t i o n s  were found  
t o  o c c u r ,  though  o t h e r s ,  such as grooming,  are p o s s i b l e .  The s e v e n  a r e :  
I n f a n t  a p p ro a c h e s  a c a r e g i v e r ,  a c a r e g i v e r  a p p ro a c h e s  i n f a n t ,  i n f a n t  g e t s  
on a  c a r e g i v e r ,  a c a r e g i v e r  p ic k s  up i n f a n t ,  i n f a n t  comes i n t o  c o n t a c t  
w i t h  a c a r e g i v e r ,  i n f a n t  p l a y s  w i t h  a c a r e g i v e r ,  and no i n t e r a c t i o n .
F i g u r e  4 .3 6  shows what  p r o p o r t i o n  o f  r e j e c t i o n s  by c a r e g i v e r s  were f o l l o w e d  
by e a c h  o f  t h e s e  b eh av iou r  c a t e g o r i e s .  T a b le  4 .2 0  shows where  d i f f e r e n c e s  
between t h e s e  p r o p o r t io n s  a r e  s i g n i f i c a n t .
At 4 weeks ,  r e j e c t i o n s  by f a th e r s  a r e  e q u a l l y  l i k e l y  t o  be  
f o l l o w e d  by a p p r o a c h e s  by i n f a n t s ,  by a p p ro a c h e s  by c a r e g i v e r s ,  and  by 
no i n t e r a c t i o n .  O t h e r  i n t e r a c t i o n s  are much l e s s  l i k e l y .  The same 
c o n s eq u e n c e s  o c c u r  a f t e r  r e j e c t i o n s  by s i b l i n g s .  R e j e c t i o n s  by m o th e r s  
are most  o f t e n  f o l l o w e d  by i n f a n t  a p p ro a c h e s  and by no i n t e r a c t i o n .
At 6 w eeks ,  r e j e c t i o n s  by fa th e r s  are a g a i n  most  l i k e l y  t o  be  
f o l l o w e d  by approaches by i n f a n t s  o r  by c a r e g i v e r s ,  or by no i n t e r a c t i o n ,  
and much l e s s  l i k e l y  to  be fo l lo w e d  by o t h e r  i n t e r a c t i o n .  R e j e c t io n s  by 
s i b l i n g s  are a l s o  more l i k e l y  t o  be  f o l l o w e d  by approaches or  by no 
i n t e r a c t i o n  t h a n  by o t h e r  b e h a v i o u r s ,  but i n f a n t s  are more l i k e l y  t o  
a pp roa c h  c a r e g i v e r s  t h a n  c a r e g i v e r s  are to  a pp roa c h  i n f a n t s .  R e j e c t i o n s  
by m o the r s  a r e  most  l i k e l y  t o  be  f o l l o w e d  by i n f a n t  a p p r o a c h e s .
Consequences  o f  r e j e c t i o n s  by m o th e r s  a t  10 and 14 weeks a r e  
s i m i l a r .  I n f a n t s  a r e  n o t  c a r r i e d  b u t  r e j e c t i o n s  may be  f o l l o w e d  by any 
o f  t h e  o t h e r  b e h a v i o u r s .  ( F o r  d e t a i l s  s e e  f i g u r e  4 .3 6  and t a b l e  4 . 2 0 . )
In  g e n e r a l ,  r e j e c t i o n s  by c a r e g i v e r s  a p p e a r  t o  be e f f e c t i v e  i n  
p r e v e n t i n g  f u r t h e r  i n t e r a c t i o n  o t h e r  th a n  a p p r o a c h e s .  C onsequences  o f  
r e j e c t i o n s  depend p a r t l y  on which c a r e g i v e r  i s  r e j e c t i n g :  F o r  f a t h e r s
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F i g u r e  4 .3 6
Consequences  o f  r e j e c t i o n s  by d i f f e r e n t  c a r e g i v e r s ,  i i )  What n e x t ?  
Graphs show p r o p o r t i o n s  o f  d i f f e r e n t  s o r t s  o f  i n t e r a c t i o n  f o l l o w i n g  
r e j e c t i o n s  by d i f f e r e n t  c a r e g i v e r s .  F i g u r e s  g i v e  mean number o f  
r e j e c t i o n s  s t a n d a r d  e r r o r )  by t h a t  c a r e g i v e r  a t  e a ch  age .
® i n f a n t  a p p ro a c h e s  c a r e g i v e r .  O c a r e g i v e r  a p p r o a c h e s  i n f a n t ,  a. i n f a n t  
g e t s  on.  A  i n f a n t  i s  p i c k e d  up .  a  c o n t a c t .  □ p l a y ,  x no i n t e r a c t i o n .
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T a b le  4 .2 0
T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  be tw een  p r o p o r t i o n s  o f  co n s eq u e n c e s  o f  
r e j e c t i o n s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  i n t e r a c t i o n s  which  o c c u r  
n e x t .  F o r  f u l l  names o f  c a t e g o r i e s  s e e  t e x t  o r  f i g u r e  4 .3 6 .
>  h i g h e r  p r o p o r t i o n  w i t h  f i r s t  c a t e g o r y  i n  l e f t h a n d  column. <  
p r o p o r t i o n  w i t h  second  c a t e g o r y .  * s i g n i f i c a n t  d i f f e r e n c e  a t  
ns  n o t  s i g n i f i c a n t .
h i g h e r  
5% l e v e l .
INTERACTIONS AGE/weeks
4 6 10 14
Consequences  Of R e j e c t i o n s  By F a t h e r s
None vs i n f .  app .  ns ns
I n f .  app .  vs  CG. app .  ns ns
None vs  CG. app.  ns ns
I n f .  app .  vs  p l a y  * > ^  >
CG. app.  vs  p l a y  * > * >
None vs  c o n t a c t  * > * >
None vs p l a y  ^ > * >*
Consequences  Of R e j e c t i o n s  By Mothe rs
I n f .  app .  vs n o n e .  ns * > ns * >
None vs  i n f .  g e t s  on ns ns * > * >•
None vs  c o n t a c t  ns * > * > n s
None vs CG. app .  ns * > n s ns
I n f .  g e t s  on vs p l a y  * * > * < ns
I n f .  g e t s  on vs  c o n t a c t  * > n s * < * <
I n f .  app.  vs CG. app. * > * > ns ns
C o n t a c t  vs p l a y  ns * > ns n s
None vs p l a y  * > * > ns * >
Consequences  Of R e j e c t i o n s  By S i b l i n g s
I n f .  app. vs CG. app. ns * >
I n f .  app, vs none ns ns
CG. app.  vs none ns ns
I n f .  app.  vs c o n t a c t  ns * >
CG. app. vs c o n t a c t  * > * >
I n f . g e t s  on vs c o n t a c t  ns ns
None vs i n f .  g e t s  on ns ns
None vs  c o n t a c t  * > ns
CG. app.  vs p l a y  * > ns
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and s i b l i n g s  r e j e c t i o n s  a r e  g e n e r a l l y  e q u a l l y  l i k e l y  t o  be  f o l l o w e d  by 
a p p ro a c h e s  by i n f a n t s ,  a p p r o a c h e s  by c a r e g i v e r s ,  o r  no i n t e r a c t i o n .  In  
t h e  c a s e  o f  m o th e r s ,  r e j e c t i o n s  a r e  more l i k e l y  t o  be  f o l l o w e d  by i n f a n t s  
a p p r o a c h i n g  than c a r e g i v e r s  a p p r o a c h i n g  o r  no i n t e r a c t i o n .  Consequences  
o f  r e j e c t i o n s  by c a r e g i v e r s  a r e  th e  same a t  4 weeks as  a t  6 w eeks ,  b u t  
r e j e c t i o n s  by m o th e r s  a t  10 and 14 weeks have  d i f f e r e n t  c o n s e q u e n c e s  i n  
t h a t  no one b e h a v i o u r  i s  p a r t i c u l a r l y  l i k e l y  t o  o c c u r .
b) Consequences  o f  r u b - o f f s
The same b e h a v i o u r  c a t e g o r i e s  were s c o r e d  f o r  c o n s e q u e n c e s  o f  
r u b - o f f s  as  f o r  c o n s e q u e n c e s  o f  r e j e c t i o n s  above .  D a ta  a r e  g i v e n  fo r  
r u b - o f f s  a t  2 ,  4 and 6 weeks o f  age o n l y  as  t h e  b e h a v i o u r  o c c u r s  v e r y  
i n f r e q u e n t l y  a f t e r  t h i s .
i )  Which c a r e g i v e r  does a ru b b e d  o f f  i n f a n t  i n t e r a c t  w i t h  n e s t ?
F i g u r e  4 . 3 7  shows wha t  p r o p o r t i o n s  o f  r u b - o f f s  by e a c h  
c a r e g i v e r  were f o l l o w e d  by i n t e r a c t i o n s  w ith  each  c a r e g i v e r  and  what 
p r o p o r t i o n  by no i n t e r a c t i o n .  T a b le  4 . 2 1  shows where  d i f f e r e n c e s  b e tw e en  
t h e s e  p r o p o r t i o n s  were s i g n i f i c a n t .
At 2 weeks o f  a g e ,  r u b - o f f s  by f a t h e r s  a r e  f o l l o w e d  most  o f t e n  
by i n t e r a c t i o n s  w ith  s i b l i n g s  and m o t h e r s .  R u b - o f f s  by m o th e r s  a r e  most  
o f t e n  f o l l o w e d  by i n t e r a c t i o n s  w i t h  f a t h e r s .  There  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  between the  p r o p o r t io n s  o f  r u b - o f f s  by s i b l i n g s  f o l l o w e d  by 
i n t e r a c t i o n s  w i t h  f a t h e r s ,  m o th e r s  o r  s i b l i n g s ,  b u t  a l l  o f  t h e s e  a r e  
s i g n i f i c a n t l y  more l i k e l y  t h a n  i n t e r a c t i o n s  by the  i n f a n t s  w i t h  t h e i r  
t w i n s .
At 4 weeks o f  age ,  r u b - o f f s  by f a t h e r s  may be  f o l l o w e d  by 
i n t e r a c t i o n s  w i t h  any c a r e g i v e r .  R u b - o f f s  by m o the r s  a r e  most  l i k e l y  t o  
be f o l l o w e d  by i n t e r a c t i o n s  w i t h  f a t h e r s .  R u b - o f f s  by s i b l i n g s  a r e  
u n l i k e l y  t o  be f o l l o w e d  by i n t e r a c t i o n s  w ith  c a r e g i v e r s  as no i n t e r a c t i o n
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F i g u r e  4 .3 7
Consequences o f  r u b - o f f s  by d i f f e r e n t  c a r e g i v e r s ,  i )  Who n e x t ?
Graphs show p r o p o r t i o n  o f  i n t e r a c t i o n s  w i t h  e ach  c a r e g i v e r  f o l l o w i n g  
r u b - o f f s  by d i f f e r e n t  c a r e g i v e r s .  F i g u r e s  g iv e  mean number o f  r u b - o f f s  
(j- s t a n d a r d  e r r o r )  by t h a t  c a r e g i v e r  a t  each  age .
© F a t h e r .  O Mother ,  a  S i b l i n g s .  Q Twin, x No-one (no i n t e r a c t i o n ) .
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T a b le  4 .2 1
T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  be tw een  p r o p o r t i o n s  o f  conseque nc e s  o f  
r u b - o f f s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  who t h e  i n f a n t  i n t e r a c t s  
w i t h  n e x t ,  t h a t  i s ,  f a t h e r ,  m o th e r ,  s i b l i n g s ,  tw in  o r  no -one  ( i . e .  no 
i n t e r a c t i o n  w i t h i n  30 s e c o n d s ) .
>  h i g h e r  p r o p o r t i o n  w i t h  f i r s t  c a r e g i v e r  i n  l e f t h a n d  c o l u m n , <  h i g h e r  
p r o p o r t i o n  w i t h  s e c o n d  c a r e g i v e r .  ^ s i g n i f i c a n t  d i f f e r e n c e  a t  5% l e v e l  
ns  n o t  s i g n i f i c a n t .
CAREGIVERS AGE/weeks
2 4 6
Consequences  Of R u b - o f f s By F a t h e r s
S i b l i n g s  vs  m o th e r ns ns ns
M other  vs  n o -one ns ns <T
No-one vs  s i b l i n g s * ns * >»
Mother  vs  tw in * > ns * <
No-one vs  t w in n s * >• ns
Twin vs  s i b l i n g s * < ns ns
Twin vs  f a t h e r ns ns * >
S i b l i n g s  vs  f a t h e r * > ns n s
Mother  vs  f a t h e r ns ns ns
Consequences  Of R u b - o f f s By Mothers
F a t h e r  vs  s i b l i n g s n s ns ns
Mothe r  vs s i b l i n g s ns n s ns
F a t h e r  vs  no -one * ns ns
No-one vs  tw in ns ns * >
No-one vs  s i b l i n g s ns ns ns
S i b l i n g s  vs  tw in ns ns ns
F a t h e r  vs  m o the r > * > ns
F a t h e r  vs tw in * >• ns ns
Consequences  Of R u b - o f f s By S i b l i n g s
F a t h e r  vs s i b l i n g s ns ns * <
S i b l i n g s  vs no -one * > * < * <
Mother  vs no-one ns * < * <
F a t h e r  vs  no -one * > ns * <
Twin vs s i b l i n g s * < ns ns
Twin vs m other * < ns * >
Twin vs f a t h e r * < ns * >
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o c c u r s  s i g n i f i c a n t l y  more o f t e n  t h a n  any o t h e r  c a t e g o r y .
At 6 weeks o f  age ,  r u b - o f f s  by f a t h e r s  t e n d  t o  be f o l l o w e d  by 
i n t e r a c t i o n s  w i t h  t w i n s  o r  by no i n t e r a c t i o n .  R u b - o f f s  by m o th e r s  a r e
most l i k e l y  t o  be  f o l l o w e d  by no i n t e r a c t i o n .  R u b - o f f s  by s i b l i n g s  a r e
most  l i k e l y  t o  be  f o l l o w e d  by no i n t e r a c t i o n ,  and l e a s t  l i k e l y  t o  be
f o l l o w e d  by i n t e r a c t i o n s  w i t h  p a r e n t s ,  (F o r  d e t a i l s  s e e  f i g u r e  4 .3 7  and
t a b l e  4 . 2 1 . )
G e n e r a l  c o n c l u s i o n s  which  may be  drawn a r e :
1) At 2 weeks r u b - o f f s  a r e  u s u a l l y  i m m e d i a t e l y  f o l l o w e d  by a n o t h e r  
i n t e r a c t i o n  w i t h  a c a r e g i v e r ,  w h i l e  by 6 weeks i n t e r a c t i o n s  do not  
n o r m a l ly  f o l l o w  r u b - o f f s .
2) The i n t e r a c t i o n s  f o l l o w i n g  r u b - o f f s  a r e  n o t  n o r m a l l y  w i t h  t h e  
c a r e g i v e r  which  r ubbed  t h e  i n f a n t  o f f .
3) P a r e n t s  become l e s s  f r e q u e n t l y  i n t e r a c t e d  w i t h  f o l l o w i n g  r u b - o f f s
w i t h  i n c r e a s i n g  age o f  i n f a n t s ,  w h i l e  tw in s  become more f r e q u e n t l y  
i n t e r a c t e d  w i t h .
4) R u b-offs  by f a t h e r s  and s i b l i n g s  a r e  n o t  f o l l o w e d  by i n t e r a c t i o n s  
w i t h  p a r t i c u l a r  i n d i v i d u a l s ,  w h i l e  r u b - o f f s  by m o th e r s  a t  2 and 4 weeks 
t e n d  t o  be  f o l l o w e d  s p e c i f i c a l l y  by i n t e r a c t i o n s  w i t h  f a t h e r s .
i i )  Which i n t e r a c t i o n s  o c c u r  n e x t  w i t h  a rubbed  o f f  i n f a n t ?
As f o r  r e j e c t i o n s ,  s e v e n  d i f f e r e n t  c o n s eq u e n c e s  were  found  t o  
fo l l o w  r u b - o f f s .  The i n f a n t  c o u ld  1) remain  o f f  and n o t  i n t e r a c t  w i t h  
c a r e g i v e r s ,  2) a p p ro a c h  a c a r e g i v e r ,  o r  3) be  a p p ro a c h e d  by a c a r e g i v e r .  
Approaches c o u ld  p r e c e d e  4) t h e  i n f a n t  g e t t i n g  on a c a r e g iv e r ,  5) t h e  
i n f a n t  b e i n g  p i c k e d  up by a c a r e g i v e r ,  6) t h e  i n f a n t  b e i n g  i n  c o n t a c t  
w i t h  a c a r e g i v e r ,  o r  7) t h e  i n f a n t  p l a y i n g  w i t h  a c a r e g i v e r .  F i g u r e  4 . 3 8
shows what p r o p o r t i o n s  o f  r u b - o f f s  by ea ch  c a r e g i v e r  were f o l l o w e d  by
each  o f  t h e s e  c o n s e q u e n c e s .  T a b le  4 .2 2  shows where d i f f e r e n c e s  b e tw e e n  
t h e s e  p r o p o r t i o n s  were s i g n i f i c a n t .
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F i g u r e  4 .3 8
Consequences o f  r u b - o f f s  by d i f f e r e n t  c a r e g i v e r s ,  i i )  What next?
Graphs show p r o p o r t i o n s  o f  d i f f e r e n t  s o r t s  o f  i n t e r a c t i o n s  f o l l o w i n g  
r u b - o f f s  by d i f f e r e n t  c a r e g iv e r s .  F i g u r e s  g iv e  mean number of  
r u b - o f f s  (jH s t a n d a r d  e r r o r )  by th a t  c a r e g iv e r  at each  age.
@ i n f a n t  approaches c a r e g iv e r .  (D c a r e g iv e r  approaches i n f a n t . A  in f a n t  
g e t s  on. A i n f a n t  i s  p i c k e d  up. m c o n t a c t .  □ p l a y ,  x no i n t e r a c t i o n .
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T a b le  4 .2 2
T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  be tw een  p r o p o r t i o n s  o f  c o nseque nc e s  o f  
r u b - o f f s  f a l l i n g  i n t o  d i f f e r e n t  c a t e g o r i e s  o f  i n t e r a c t i o n s  which  o c c u r  
n e x t .  For  f u l l  names o f  c a t e g o r i e s  s e e  t e x t  o r  f i g u r e  4 . 3 8 .
>  h i g h e r  p r o p o r t i o n  w ith  f i r s t  c a t e g o r y  i n  l e f t h a n d  c o l u m n . <  h ig h e r  
p r o p o r t i o n  w i t h  s eco n d  c a t e g o r y .  * s i g n i f i c a n t  d i f f e r e n c e  a t  5% l e v e l  
ns n o t  s i g n i f i c a n t .  -  n o t  a p p l i c a b l e .
INTERACTIONS AGE/weeks
2 4 6
Consequences  Of R u b - o f f s By F a t h e r s
I n f .  p i c k e d  up vs  none ^  > C ns
None vs i n f .  g e t s  on ns * > ns
None vs i n f .  app. ns ns ns
None vs CG. app. * < ns ns
I n f .  app. vs CG. app. % < ns ns
CG.app.  vs  i n f . p i c k e d  up ns * >• * >
CG.app. vs  i n f .  g e t s  on * 7> ns
I n f .  g e t s  on vs  p l a y - - ns
I n f .  app .  vs i n f . g e t s  on ns ns % >
I n f .  app. vs i n f .  p i c k e d  up *"< ns * >
Consequences Of R u b - o f f s By Mothe rs
CG.app. vs i n f .p i c k e d  up $ > * > :{= >
I n f .  p i c k e d  up vs none * > ns * <
None vs i n f .  g e t s  on ns * > * >
CG. app.  vs i n f .  app. * > ns ns
CG. app. vs none * > n s ns
None vs c o n ta c t - ns * >
C o n t a c t  vs i n f .  g e t s  on - ns ns
CG. app. vs c o n ta c t - * >
I n f . g e t s  on vs p i c k e d  up * < t- < * >
Consequences Of R u b - o f f s By S i b l i n g s
CG.app. vs i n f . p i c k e d  up * > * > * >
I n f , p i c k e d  up vs none * > * < * <
None vs i n f .  app. ns ns ns
I n f .  app.  vs CG. app. t- < n s ns
I n f .a p p .  vs i n f  g e t s  on ns * > * >
I n f . g e t s  on vs p i c k e d  up * < * > —
I n f . p i c k e d  up vs c o n t a c t - ns ns
I n f . a p p . vs c o n t a c t - * > * >
Contact vs p l a y ns
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At 2 weeks o f  age ,  r u b - o f f s  by f a t h e r s  a r e  most  l i k e l y  t o  be 
f o l l o w e d  by c a r e g i v e r  a p p r o a c h e s ,  and c a r e g i v e r  p i c k s  up i n f a n t .
R u b - o f f s  by m othe r s  and r u b - o f f s  by s i b l i n g s  a r e  a l s o  most o f t e n  f o l l o w e d  
by c a r e g i v e r  a p p ro a c h e s  and u s u a l l y  by c a r e g i v e r  p i c k s  up i n f a n t .
At 4 weeks o f  a g e ,  r u b - o f f s  by f a t h e r s  may be  f o l l o w e d  by no 
i n t e r a c t i o n ,  by i n f a n t  a p p r o a c h e s ,  o r  by c a r e g i v e r  a p p r o a c h e s .  O t h e r  
i n t e r a c t i o n s  a r e  l e s s  l i k e l y .  R u b - o f f s  by m o th e r s  a r e  most  o f t e n  
fo l lo w e d  by c a r e g iv e r  approaches. C on tact , p la y  and in f a n t  g e t s  on are  
l e a s t  l i k e l y  t o  o c c u r ,  R u b - o f f s  by s i b l i n g s  are most  l i k e l y  t o  be  
f o l l o w e d  by no i n t e r a c t i o n  or  by i n f a n t  approaches o r  c a r e g i v e r  
a p p r o a c h e s .  I n f a n t  g e t s  on i s  more l i k e l y  than i n f a n t  i s  p i c k e d  up, 
c o n t a c t  and p l a y .
At 6 weeks,  r u b - o f f s  by f a t h e r s ,  m othe r s  and s i b l i n g s  a r e  a l l  
most  l i k e l y  t o  be f o l l o w e d  by c a r e g iv e r  approaches, in f a n t  approaches o r  
no i n t e r a c t i o n .  ( F o r  d e t a i l s  s e e  f ig u r e  4 .3 8  and t a b l e  4 . 2 2 . )
I n  g e n e r a l ,  i t  makes no d i f f e r e n c e  which c a r e g i v e r  r u b s  th e
in f a n t  o f f  as t h e  r e s u l t s  a r e  t h e  same f o r  a l l .  At 2 weeks c a r e g iv e r s  
a lm o s t  in v a r ia b ly  approach and p ic k  up a rubbed o f f  i n f a n t .  A f t e r  2 
weeks t h i s  happens much l e s s .  No i n t e r a c t i o n  becomes more f r e q u e n t  but  
n o t  s i g n i f i c a n t l y  g r e a te r  than approaches by c a r e g iv e r s  or by i n f a n t s .
At 4 and 6 weeks approaches occur  s i g n i f i c a n t l y  more o f t e n  than the  
o t h e r  i n t e r a c t i o n s ,  and c o n ta c t  and p l a y  a r e  p a r t i c u l a r l y  low.
From t h e  above data i t  would appear t h a t  r e j e c t i o n s  and r u b - o f f s
d i f f e r  i n  the  conseque nc e s  th a t  f o l l o w  them. Th is  i s  n o t  perhaps s u p r i s i n g
s i n c e  a r u b - o f f  f o l l o w s  a p e r i o d  o f  t im e  s p e n t  on a c a r e g i v e r ,  w h e r e a s  
a r e j e c t i o n  i n t e r f e r e s  w ith  an i n f a n t ' s  attem pt t o  g e t  on.
R u b -offs  t e n d  n o t  t o  be fo l lo w e d  by i n t e r a c t i o n s  w ith  t h e  
c a r e g iv e r  which  rubbed  o f f ,  whe reas  r e j e c t i o n s  a r e  more l i k e l y  t o  be
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f o l l o w e d  by i n t e r a c t i o n s  w i t h  t h e  r e j e c t o r .  Th is  s u g g e s t s  t h a t  i n f a n t s  
do n o t  r a t e  c a r e g i v e r s  e q u a l l y  and t h a t  c a r e g i v e r s  may have  a l i m i t  t o  
t h e  amount  o f  t im e  t h e y  a r e  p r e p a r e d  t o  d e v o te  t o  i n f a n t s ;  an i n f a n t  who 
h a s  been  r u b b ed  o f f  does n o t  a t t e m p t  t o  i n t e r a c t  a g a i n  w i t h  t h a t  c a r e g i v e r  
b u t  i s  more l i k e l y  t o  t r y  someone e l s e .  An i n f a n t  who h a s  b e e n  r e j e c t e d  
however ,  i s  l i k e l y  t o  i n t e r a c t  a g a i n  w i t h  t h a t  c a r e g i v e r ,  i n d i c a t i n g  
t h a t  i t  i s  a t t e m p t i n g  t o  g e t  on t o  a p a r t i c u l a r  c a r e g i v e r ,  and  n o t  j u s t  
t o  g e t  on.  A l t e r n a t i v e l y ,  t h e  i n f a n t  c o u ld  b e  t r y i n g  t o  g e t  on t o  t h e  
n e a r e s t  c a r e g i v e r  b u t  t h i s  would p ro d u ce  d i f f e r e n t  r e s u l t s  s i n c e  
c a r e g i v e r s  u s u a l l y  l e a v e  i n f a n t s  a f t e r  t h e y  have  r e j e c t e d  them. The 
n e a r e s t  c a r e g i v e r  would  n o t  t h e r e f o r e  n e c e s s a r i l y  be  t h e  same one as  
r e j e c t e d  t h e  i n f a n t .  The i n t e r a c t i o n  w i t h  a  p a r t i c u l a r  c a r e g i v e r  i s  
most  c l e a r  i n  t h e  c a s e  o f  r e j e c t i o n s  by m o th e r s  (who p r o v i d e  m i lk )  and 
a co m p a r i so n  o f  f i g u r e s  4 .3 5  and 4 .3 6  shows t h a t  t h e  s e q u e n c e  most  o f t e n  
i n v o l v e d  a f t e r  a  r e j e c t i o n  by t h e  m o the r  i s  i n f a n t  a p p r o a c h e s  m o th e r .
R u b - o f f s  by m o th e r s  a t  2 and 4 weeks a r e  u s u a l l y  f o l l o w e d  by 
i n t e r a c t i o n s  w i t h  f a t h e r s  w he re as  r u b - o f f s  by o t h e r  c a r e g i v e r s  a r e  n o t  
f o l l o w e d  by i n t e r a c t i o n s  w i t h  any p a r t i c u l a r  c a r e g i v e r .  One e x p l a n a t i o n  
o f  t h i s  would be t h a t  r u b - o f f s  by m othe r s  a r e  more t r a u m a t i c  t o  t h e  
i n f a n t  t h a n  r u b - o f f s  by o t h e r  c a r e g i v e r s ,  and t h e  i n f a n t  i n t e r a c t s  n e x t  
w i t h  t h e  c a r e g i v e r  which i s  most  l i k e l y  t o  p i c k  i t  up ( f i g u r e  4 . 1 9 )  and 
spend  t im e  c a r r y i n g  i t  ( f i g u r e  4 . 2 ) ,  t h e  f a t h e r .
F a t h e r s  a p p e a r  t o  be  t h e  most  e f f e c t i v e  r e j e c t o r s ,  r e j e c t i o n s  by 
f a t h e r s  b e i n g  u n l i k e l y  t o  be  f o l l o w e d  by f u r t h e r  i n t e r a c t i o n s  w i t h  
f a t h e r s .  Th i s  c o u l d  c o n t r i b u t e  t o  t h e  v e ry  s t e e p  d e c l i n e  i n  t im e  on 
f a th e r s  as compared w i t h  o t h e r  c a r e g i v e r s  ( f i g u r e  4 . 2 ) .  S i b l i n g s  a r e  n o t  
so  e f f e c t i v e  a t  t e r m i n a t i n g  i n t e r a c t i o n s  by r e j e c t i n g ,  i n  f a c t  r e j e c t i o n s  
a r e  most  l i k e l y  t o  be  f o l l o w e d  by i n t e r a c t i o n s  w i t h  s i b l i n g s ,  and f i g u r e
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4 . 2  shows t h a t  t h e  r a t e  o i  d e c l i n e  o f  t im e  on s i b l i n g s  i s  s l o w e r  t h a n  
th a t  f o r  o th e r  c a r e g iv e r s .  This i s  in  l i n e  w ith  the  data  a n a ly sed  in  
s e c t i o n  4 .5 )  which s u g g e s t e d  t h a t  t im e  on c a r e g i v e r s  i s  c o n t r o l l e d  
m ainly  by r e j e c t i o n  r a t e s  o f  c a r e g iv e r s .
4 .7 )  SEX DIFFERENCES IN CAREGIVING BEHAVIOUR
There are th ree  ways o f  lo o k in g  a t  s e x  d i f f e r e n c e s  i n  i n f a n t -
c a r e g i v e r  r e l a t i o n s h i p s  :
1) Do c a r e g i v e r s  behave  d i f f e r e n t l y  t o w a rd s  male v e r s u s  f em a le  o f f s p r i n g ?  
D i f f e r e n c e s  have  p r e v i o u s l y  be e n  found  f o r  common marmose ts  ( Ing ram ,
197oa & 1977 ) ,  s a d d l e —b a c k  t a m a r i n s  (C e b u l ,  1 9 80 ) ,  hamadryas  baboons  
(Bolwig ,  1980) ,  r h e s u s  macaques ( M i t c h e l l ,  1968b) ,  p i g t a i l  macaques 
J e n s e n  e t  a l ,  1967 & 1 9 68 ) ,  s t u m p t a i l  macaques ( E s t r a d a  & Sand ova l, 1977) 
and s q u i r r e l  monkeys (Rosenblum, 1974 ) .
2) Do c a r e g i v e r s  t r e a t  i n f a n t s  o f  t h e  same s e x  as  t h e m s e l v e s  d i f f e r e n t l y  
f rom i n f a n t s  o f  t h e  o p p o s i t e  s e x  t o  t h e m s e l v e s ?  T h i s  h a s  be e n  found  t o  
be th e  cane in  s t u d ie s  o f  bonnet macaque j u v e n i l e s  (Rosenblum e t  a l ,  
197 5 ) .
3) Do male o ld e r  s i b l i n g s  behave d i f f e r e n t l y  t o w a rd s  i n f a n t s  t h a n  fem a le  
o l d e r  s i b l i n g s ?
The f a c t  t h a t  seven  o u t  o f  t h e  n i n e  i n f a n t  s u b j e c t s  were  males  
p r e c lu d e s  any a n a ly s i s  to  answer th e  f i r s t  two q u e s t io n s .  However t h e  
1a t i o  o f  males  t o  f em a les  among o l d e r  s i b l i n g s  was c l o s e r  t o  e q u a l i t y  
( t e n  males  t o  s i x  fem a les ,  e x c l u d i n g  one male s i n g l e t o n  s i b l i n g )  and t h i s  
made i t  p o s s i b l e  t o  a n a l y s e  w h e t h e r  r e l a t i o n s h i p s  be tw een  i n f a n t s  and 
male s i b l i n g s  d i f f e r e d  from r e l a t i o n s h i p s  b e tw e en  i n f a n t s  and female  
s i b l i n g s .  R e s u l t s  f o r  male v e r s u s  f em a le  s i b l i n g s  were compared u s in g  
t w o - t a i l e d  Mann-Whitney U t e s t s  w i t h  a 5% s i g n i f i c a n c e  l e v e l .
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F i g u r e s  4 ,3 9  t o  4 . 4 3  compare t h e  d i s t r i b u t i o n  o f  i n f a n t s '  t im e  w i t h ,  t im e  
on,  t im e  i n  c o n t a c t ,  grooming  and p l a y i n g  be tw een  t h e i r  male  v e r s u s  
f em a le  o l d e r  s i b l i n g s .  I n  e a c h  c a s e  t h e  d a t a  a r e  means o f  i n t e r a c t i o n s  
by i n f a n t s  w i t h  a t o t a l  o f  t e n  male and s i x  f emale  s i b l i n g s .
There  i s  wide  i n t e r - i n d i v i d u a l  v a r i a b i l i t y  f o r  most  m easu res  
as  i n d i c a t e d  by t h e  l a r g e  s t a n d a r d  e r r o r s ,  c o n s e q u e n t l y  few d i f f e r e n c e s  
b e tw een  t h e  two s e x e s  o f  s i b l i n g  a r e  s i g n i f i c a n t .
I n f a n t s  s p e n d  s i g n i f i c a n t l y  more t im e  w i t h  fem a le  t h a n  male 
s i b l i n g s  a t  2 weeks o f  age ( f i g u r e  4 . 3 9 ) .  T h i s  i s  a c c o u n t e d  f o r  by t h e  
d i f f e r e n c e  i n  t im e  on,  which  i s  a l s o  s i g n i f i c a n t l y  h i g h e r  f o r  f em ale  
t h a n  male s i b l i n g s  a t  2 weeks ( f i g u r e  4 . 4 0 ) .  D i f f e r e n c e s  a t  o t h e r  ages  
f o r  t im e  w i t h  and t im e  on a r e  n o t  s i g n i f i c a n t .
There  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  male and fem a le  
s i b l i n g s  i n  t im e  s p e n t  i n  c o n t a c t  w i t h  i n f a n t s ,  o r  i n  t o t a l  t im e  s p e n t  
grooming w i t h  them ( t i m e  s i b l i n g s  spe nd  grooming i n f a n t s  p l u s  t ime  
i n f a n t s  spe nd  grooming s i b l i n g s ) . Male s i b l i n g s  sp e n d  s i g n i f i c a n t l y  more 
t im e  p l a y i n g  w i t h  i n f a n t s  t h a n  fem a le  s i b l i n g s  a t  14 w eeks ,  b u t  
d i f f e r e n c e s  a t  o t h e r  ages  a r e  n o t  s i g n i f i c a n t .  (See f i g u r e s  4 . 4 1 ,  4 .4 2  
and 4 . 4 3 . )
The d i f f e r e n c e  i n  t im e  i n f a n t s  sp e n d  on fem a le  and male s i b l i n g s  
a t  2 weeks o f  age i s  n o t  a c c o u n t e d  f o r  by d i f f e r e n c e s  i n  r e j e c t i o n  r a t e s .  
Both  a b s o l u t e  and r e l a t i v e  f r e q u e n c i e s  o f  r e j e c t i o n  do n o t  d i f f e r  
s i g n i f i c a n t l y  be tw een  male and fem a le  s i b l i n g s  ( t a b l e  4 . 2 3 ) .  S i m i l a r l y  
i n f a n t s  do n o t  g e t  on t o  f em a le  s i b l i n g s  s i g n i f i c a n t l y  more o f t e n  t h a n  
m ales  ( t a b l e  4 . 2 4 ) .  However , f em a le  s i b l i n g s  p i c k  up i n f a n t s  
s i g n i f i c a n t l y  more o f t e n  t h a n  do male s i b l i n g s  a t  2 weeks (p <  0 .0 0 2 )  and 
t h i s  would a c c o u n t  f o r  t h e  d i f f e r e n c e  i n  t im e  on b e tw een  them ( t a b l e  
4 . 2 4 ) .
The d i f f e r e n c e  i n  t im e  p l a y i n g  w i t h  male  v e r s u s  f em a le  s i b l i n g s
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F i g u r e  4 .3 9
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  w i t h  male  and female  o l d e r  s i b l i n g s
V e r t i c a l  b a r s  d e n o te  s t a n d a r d  e r r o r s ,
s i b l i n g s  (n = 6 ) .
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F i g u r e  4 .4 0
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  on male and f em ale  o l d e r  s i b l i n g s .
V e r t i c a l  bars  denote  s tan d ard  e r r o r s . m a l e  s i b l i n g s  (n = 1 0 ) . ( )  fem ale
s i b l i n g s  (n = 6 ) .
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Figure 4 .4 1
Mean p ercen ta g e  o f  t im e i n f a n t s  spend in  c o n ta c t  w ith  male and fem ale
o ld e r  s i b l i n g s .  V e r t i c a l  bars  denote  standard  e r r o r s . m a l e  s i b l i n g s
(n = 1 0 ) . O fem ale s i b l i n g s  (n = 6 ) .
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F i g u r e  4 .4 2
Mean p e r c e n t a g e  o f  t ime  i n f a n t s  spend  grooming w i t h  male  and fem a le  o l d e r  
s i b l i n g s .  V e r t i c a l  b a r s  d e n o te  s t a n d a r d  e r r o r s ,  #  male  s i b l i n g s  (n = 1 0 ) ,  
O f em a le  s i b l i n g s  (n = 6 ) .
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F i g u r e  4 .4 3
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  p l a y i n g  w i t h  male  and fem a le  o l d e r
s i b l i n g s .  V e r t i c a l  b a r s  d e n o te  s t a n d a r d  e r r o r s . ©  male s i b l i n g s  (n = 10 ) .
O f em ale  s i b l i n g s  (n = 6 ) .
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Table  4 .2 3
R e j e c t i o n s  by male v e r s u s  f em a le  o l d e r  s i b l i n g s .  Means and s t a n d a r d  e r r o r s  
f o r  a b s o l u t e  and r e l a t i v e  f r e q u e n c i e s  o f  r e j e c t i o n s  f o r  s i x  f em ale  and 
t e n  male o l d e r  s i b l i n g s  o f  i n f a n t s .  R e s u l t s  o f  t w o - t a i l e d  Mann-Whitney 
U t e s t s  be tw een  male and f em a le  s i b l i n g s  a t  e a ch  age showed no 
s i g n i f i c a n t  d i f f e r e n c e s  (p >  0 . 0 5 ) .
A b s o l u t e  F re quenc y Of R e j e c t i o n s
AGE/weeks FEMALE SIBLINGS MALE SIBLINGS
2 0 0 .1 0  2  0 .1 0
4 1 .3 3  + 0 .5 5 0 .8 1  + 0 .4 6
6 1 .8 0  + 0 .5 8 1 .8 0  + 0 . 4 8
10 0 0 . 1 1  + 0 .1 1
14 0 .4 0  + 0 .4 0 0 . 1 0  + 0 .1 0
18 0 .1 6  + 0 .1 6 0
22 0 0
R e l a t i v e  F re quenc y Of R e j e c t i o n s
AGE/weeks FEMALE SIBLINGS MALE SIBLINGS
2 0 0 . 0 1  + 0 . 0 1
4 0 .2 4  + 0 .1 5 0 . 1 8  + 0 .0 7
6 0 .4 5  + 0 .1 6 0 .6 0  + 0 . 0 9
10 0 0 .5 0  + 0 .5 0
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Table 4 .2 4
I n i t i a t i o n  o f  b o u t s  o f  t im e  on male and fe m a le  o l d e r  s i b l i n g s .  Means and 
s t a n d a r d  e r r o r s  f o r  f r e q u e n c i e s  o f  i n f a n t s  g e t t i n g  on,  and i n f a n t s  b e i n g  
p i c k e d  up b y ,  male  and female  o l d e r  s i b l i n g s .  P r o b a b i l i t i e s  ( f o r  r e s u l t s  
o f  t w o - t a i l e d  Mann-Whitney U t e s t s  be tw een  male  and f em a le  s i b l i n g s  a t  
e a ch  age)  a r e  g r e a t e r  t h a n  0 .0 5  u n l e s s  o t h e r w i s e  i n d i c a t e d .
I n f a n t  Ge ts  On
AGE/weeks FEMALE SIBLINGS ( MALE SIBLINGS PROBABILITY
2 1 .8 0 + 0 .8 0 1 .6 6  + 0 .7 6
4 4 .3 3 + 1 .0 5 2 .0 0  + 0 .5 3
6 3 .2 0 + 1 .5 3 1 .3 3  + 0 .3 7
10 0 .2 0 + 0 , 2 0 0 .1 1  + 0 .1 1
I n f a n t  I s  P i c k e d Up
AGE/weeks FEMALE SIBLINGS MALE SIBLINGS PROBABILITY
2 8 .4 0 + J X 5 1 2 .5 5  + 0 .6 4 < 0 . 0 0 2
4 1 .66 + 0 .6 6 0 .7 0  + 0 .2 6
6 0 .8 0 ±  0-49 0
10 0 0
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a t  14 weeks i s  n o t  due t o  i n f a n t s  o r  male s i b l i n g s  a p p r o a c h in g  each  
o t h e r  more o f t e n  ( t a b l e  4 . 2 5 ) .  On the  c o n tr a r y ,  t h e  o n ly  s i g n i f i c a n t  
d i f f e r e n c e s  a r e  a t  4 and 6 weeks where i n f a n t s  a pp roach  f em ale  s i b l i n g s  
more t h a n  m a le s .  There  a r e  a l s o  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  t h e  
f r e q u e n c i e s  o f  i g n o r e s  by male and fem a le  s i b l i n g s  a t  any age .  O t h e r  
w o rk e rs  have found f o r  v a r i o u s  s p e c i e s  t h a t  immature males  p l a y  more 
f r e q u e n t l y  and more v i g o u r o u s l y  t h a n  immature  f e m a le s ,  f o r  example  
c a p t i v e  and f r e e - r a n g i n g  r h e s u s  monkeys (Hinde & S p e n c e r - B o o t h , 1967a;  
L in d b u rg ,  1971;  R e d ic an  & M i t c h e l l ,  1974;  Symons, 1 9 78 ) ,  v a r i o u s  s p e c i e s  
o f  Macaca (Ca ine  & M i t c h e l l ,  1 9 7 9 ) ,  s q u i r r e l  monkeys (Baldwin  & B a ld w in ,  
1974) ,  and p o s s i b l y  g o r i l l a s  (H of f  e t  a l ,  1981b) ,  though  t h i s  h a s  n o t  
been  r e p o r t e d  f o r  m arm ose t s .  Vo land  (1977)  r e p o r t s  t h a t  i n  common 
marmosets  t h e r e  were no p l a y  e l e m e n t s  s p e c i f i c  t o  one s e x  b u t  t h a t  i t  
was p o s s i b l e  t h a t  t h e y  o c c u r r e d  w i t h  d i f f e r e n t  f r e q u e n c i e s  d e p e n d in g  on 
s e x .  TIius i t  may be t h a t  t h e  g r e a t e r  amount o f  p l a y  w i t h  male  s i b l i n g s  
a t  14 weeks i s  s im p ly  a r e f l e c t i o n  o f  a g e n e r a l  t e n d e n c y  f o r  male  
immatures  t o  be  more ’p l a y f u l ’ t h a n  f e m a l e s .  T h i s  c a n n o t  be v e r i f i e d  from 
t h e  p r e s e n t  stu dy  s i n c e  d a t a  on t o t a l  f r e q u e n c i e s  o r  d u r a t i o n s  o f  p l a y  
by o l d e r  s i b l i n g s  were  n o t  c o l l e c t e d .
These r e s u l t s  s u g g e s t  t h a t  i n  t h e  c a s e  o f  common marmose ts  
t h e r e  i s  l i t t l e  d i f f e r e n c e  i n  t h e  way o l d e r  b r o t h e r s  t r e a t  i n f a n t s  
compared t o  the  way o l d e r  s i s t e r s  b e h a v e .  T h i s  i s  i n  c o n t r a s t  t o  s t u d i e s  
o f  o l d  w or ld  monkeys where f em a le  s i b l i n g s  e x e r t  a g r e a t e r  i n f l u e n c e  on 
i n f a n t s  t h a n  male s i b l i n g s  t h r o u g h  s p e n d i n g  more t im e  w i t h  them and 
showing more b e h a v i o u r  tow a rds  them ( f o r  example s e e  Bolwig ,  1980,  f o r  
baboons  and p i g t a i l  macaques;  Cheney, 1978,  f o r  y e l l o w  baboons ;
L a n c a s t e r ,  1972, f o r  v e r v e t  monkeys;  S p e n c e r - B o o t h ,  1968,  f o r  r h e s u s  
monkeys) .  I n  t h i s  s t u d y ,  o n l y  a t  2 weeks do fem ale  s i b l i n g s  p i c k  up 
i n f a n t s  s i g n i f i c a n t l y  more o f t e n  t h a n  do male s i b l i n g s ,  r e s u l t i n g  i n  more
185
Tab le  4 .2 5
Approaches  t o  and by male  and f em ale  s i b l i n g s .  Means and s t a n d a r d  e r r o r s  
f o r  f r e q u e n c i e s  o f  i n f a n t s  a p p r o a c h i n g  male and f e m a le  o l d e r  s i b l i n g s ,  
and f o r  male  and f em a le  o l d e r  s i b l i n g s  a p p r o a c h i n g  i n f a n t s .  P r o b a b i l i t i e s  
( f o r  r e s u l t s  o f  t w o - t a i l e d  Mann-Whitney U t e s t s  b e tw e en  male and female 
s i b l i n g s  a t  e a ch  age)  a r e  g r e a t e r  t h a n  0 .0 5  u n l e s s  o t h e r w i s e  i n d i c a t e d .
I n f a n t  Approaches S i b l i n g s
AGE/weeks FEMALE SIBLINGS MALE SIBLINGS PROBABILITY
2 1 .2 0  + 0 . 3 7 0 ,5 5  + 0 .2 9
4 7 .1 6  + 0 .8 3 2 .9 0  + 0 .4 8 <  0 .0 0 2
6 1 4 .8 0  + 3 .1 2 6 .4 4  + 0 .7 6 < 0 . 0 5
10 2 0 .2 0  + 8 .2 9 9 .8 8  + 2 .0 0
14 10 .6 0  + 3 . 5 7 11 .6 0  •+ 1 .3 4
18 10 .3 3  + 4 .1 9 8 .7 0  + 1 .19
22 12 .7 5  + 4 .0 4 7 .8 7  + 1 .0 4
S i b l i n g s  Approach I n f a n t
AGE/weeks FEMALE SIBLINGS MALE SIBLINGS PROBABILITY
2 1 2 . 2 0 + 1 . 9 8 9 .6 6  + 1 .0 0
4 1 5 .0 0  + 3 .0 8 1 0 .70  + 0 . 8 8
6 14 .6 0  + 2 . 8 7 1 0 .8 8  + 2 . 7 4
10 1 1 .6 0  + 5 . 4 4 10 .7 7  + 2 .5 0
14 8 . 2 0  + 1 .8 0 9 .5 5  + 0 .8 8
18 1 2 .0 0  + 2 .8 0 1 0 .0 0  + 1 . 33
22 6 . 0 0  + 2 .3 4 8 .1 2  + 1 .1 4
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t im e  b e i n g  s p e n t  on f em a le  t h a n  male s i b l i n g s  by i n f a n t s  a t  t h i s  age .
However,  i n  t h e  c a s e  o f  marmose ts  t h i s  d i s t i n c t i o n  be tw een  male 
and fem a le  s i b l i n g s  would  n o t  be e x p e c t e d  s i n c e ,  as  a d u l t s ,  f a t h e r s  a r e  
as  i m p o r t a n t  i n  c a r in g  f o r  i n f a n t s  as  m o t h e r s .  Zuc ke r  and K a p l a n ' s  
(1981)  s t a t e m e n t  t h a t  a l l o p a r e n t i n g ,  i . e .  c a r e g i v i n g  by n o n - p a r e n t s ,  i s  
u t y p i c a l l y  f em a le  b e h a v i o u r "  does n o t  t h e r e f o r e  h o l d  f o r  t h i s  s p e c i e s .
4 . 8 )  FAMILY DIFFERENCES
A l l  n i n e  i n f a n t s  u s e d  i n  P a r t  I o f  t h e  s t u d y  came from t h r e e  
f a m i l i e s .  T h i s  i s  a  v e ry  s m a l l  sample  s i z e  f o r  f a m i l i e s  and i f  t h e s e  
f a m i l i e s  a r e  s u f f i c i e n t l y  d i f f e r e n t  f rom one a n o t h e r  i n  t h e i r  b e h a v i o u r  
t ow a rds  i n f a n t s  t h i s  c o u ld  i n v a l i d a t e  com bin in g  t h e  d a t a  f rom t h e i r  
r e s p e c t i v e  i n f a n t s  i n  means as  h a s  been  done i n  p r e s e n t i n g  t h e  r e s u l t s .  
Hie s u g g e s t i o n  o f  d i f f e r e n t  ' f a m i l y  b a c k g r o u n d s '  f o r  t h e  i n f a n t s  became 
a p p a r e n t  d u r i n g  w a tc h es  o f  t h e  f i r s t  t h r e e  s u b j e c t s .  Each f a m i l y  seemed 
t o  behave  d i f f e r e n t l y  t o w a rd s  i t s  i n f a n t s .  Fam i ly  A s u b j e c t i v e l y  a p p e a r e d  
t o l e r a n t  and s e n s i t i v e ,  f a m i l y  B a p p e a r e d  l e s s  t o l e r a n t  and more 
c o n t r o l l i n g ,  and f a m i l y  C i n t o l e r a n t  and sometim es  i n d i f f e r e n t  ( s e e  
t a b l e s  2 . 1  and 2 . 2  f o r  f a m i l y  c o m p o s i t i o n ) .
a) S o c i a l  competence  s c o r e s
To i n v e s t i g a t e  w h e t h e r  o r  n o t  t h e s e  a p p a r e n t  d i f f e r e n c e s  were 
r e a l ,  th a t  i s  w h e t h e r  t h e y  i n f l u e n c e d  i n f a n t s '  deve lopm en t  and w h e t h e r  
t h e y  were c o n s i s t e n t ,  a s o c i a l  competence  s c o r e  was d e v i s e d .  T h i s  was 
i n t e n d e d  t o  be a c o m p o s i te  measure  o f  an i n f a n t ' s  a b i l i t y  t o  cope w i t h  
s o c i a l  s i t u a t i o n s  and was t a k e n  a t  22 weeks o f  age .  Th is  i n i t i a l  m easu re  
was d e c i d e d  upon b e c a u s e  t h e  d i f f e r e n c e s  s u b j e c t i v e l y  a p p a r e n t  b e tw e en
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t l ie  f a m i l i e s  were s o c i a l  ones  ( i . e .  d i f f e r e n c e s  i n  how c a r e g i v e r s  behave  
to wards  i n f a n t s )  and i f  r e a l  c o u ld  t h e r e f o r e  be e x p e c t e d  t o  i n f l u e n c e  
t h e  s o c i a l i z a t i o n  o f  t h e  i n f a n t s .  Thus i n f a n t s  f rom d i f f e r e n t  f a m i l i e s  
cou ld  be ex p e c te d  t o  behave d i f f e r e n t l y  in  th e  fa c e  o f  s i t u a t i o n s  
r e q u i r i n g  s o c i a l  s k i l l .  A c o m p o s i t e  m easu re  c o n s i s t i n g  o f  s e v e r a l  s o c i a l  
s k i l l s  was t h e r e f o r e  chosen  as  an i n i t i a l  a t t e m p t  t o  d i f f e r e n t i a t e  
i n f a n t s  f rom d i f f e r e n t  f a m i l i e s .  I f  t h i s  'c row bar*  t e c h n i q u e  i n d i c a t e d  
fam ily  d i f f e r e n c e s  th en  o th e r  measures o f  s o c i a l  i n t e r a c t i o n  cou ld  a l s o  
be  e x p e c t e a  t o  show f a m i l y  d i f f e r e n c e s  and c o u l d  t h e n  be  i n v e s t i g a t e d .  
O r i g i n a l l y  t h e  s o c i a l  competence s c o r e  was t o  c o n s i s t  o f  the  mean o f  t h e  
fo l lo w in g  f i v e  measures:
1) The p e rcen ta g e  o f  i n t e r r u p t io n s  by th e  in f a n t  which are s u c c e s s f u l .
2) The p ercen ta g e  o f  in t e r r u p t io n s  by c a r e g iv e r s  which are u n s u c c e s s f u l .
3) The p e r c en ta g e  o f  f o o d - s t e a l i n g  a ttem p ts  by the  I n f a n t  which are
s u c c e s s f u l ,
4) The p e r c e n t a g e  o f  a t t e m p t s  by t h e  i n f a n t  t o  p i c k  up y o unge r  s i b l i n g s  
which are s u c c e s s f u l .
5) Tlie p e r c e n t a g e  o f  a t t e m p t s  by  t h e  i n f a n t  t o  rub  o f f  y o u n g e r  s i b l i n g s  
which are s u c c e s s f u l .
The d a t a  f o r  each o f  t h e s e  measures i s  shown in  f ig u r e s  4 . 2 8 ,  4 . 3 0  and 
4 .3 1 .
However , o n l y  f o u r  o u t  o f  the  n in e  s u b j e c t s  i n t e r a c t e d  w ith  
younge r  s i b l i n g s  (from th e  n ex t  o f f s p r i n g  s e t )  a t  22 weeks o f  age ,  so  
t h e  s o c i a l  competence  s c o r e  was reduced t o  t h e  mean o f  m easu res  1 ) ,  2) 
and 3) above.  S o c i a l  competence  s c o r e s  f o r  t h e  n i n e  i n f a n t  s u b j e c t s  are  
g iv e n  i n  t a b l e  4 . 2 6 ,
A b e t w e e n - l i t t e r  -  w i t h i n - l i t t e r  v a r i a n c e  r a t i o  ( B a r r e t t  & 
B a te s o n ,  1978)  showed t h e r e  t o  be no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  s c o r e s  
f rom t h e  t h r e e  f a m i l i e s ,  hfewever th e  sample s i z e  i s  r e a l l y  t o o  s m a l l  f o r
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Ta b le  4 .2 6
S o c i a l  competence  s c o r e s  (means o f  t h r e e  p e r c e n t a g e  m e a s u r e s )  o f  i n f a n t s  
a t  22 weeks o f  age .
INFANT NO. FAMILY A FAMILY B FAMILY C
1 33 .380
2 1 8 .6 4 8
3 30 .792
4 35 .910
5 2 4 .7 0 6
6 4 9 .6 0 3
7 38 .889
8 33 .9 8 6
9 6 0 .8 0 6
s t a t i s t i c a l  a n a l y s i s .  I n s t e a d ,  i t  i s  p o s s i b l e  t o  make c o m p a r i s o n s  by 
l o o k i n g  a t  t h e  d i r e c t i o n s  o f  d i f f e r e n c e s  i n  t h e  s c o r e s  o f  i n f a n t s  f rom 
d i f f e r e n t  f a m i l i e s .  Berman (1978b)  has u s e d  a  s i m i l a r  method f o r  s m a l l  
sample  s i z e s  i n  l o o k i n g  a t  m o t h e r - i n f a n t  i n t e r a c t i o n  i n  r h e s u s  monkeys.  
Tab le  4 . 2 7  shows f o r  t h e  t h r e e  i n f a n t s  f rom e a c h  f a m i l y ,  how t h e i r  
s o c i a l  competence  s c o r e s  d i f f e r  f rom t h e  s c o r e s  o f  t h e  i n f a n t s  f rom t h e  
o t h e r  f a m i l i e s .  P l u s  s i g n s  i n d i c a t e  l a r g e r  s c o r e s ,  minus s i g n s  i n d i c a t e  
s m a l l e r  s c o r e s .
I n f a n t s  f rom f a m i ly  A t e n d  t o  have  h i g h e r  s c o r e s  t h a n  i n f a n t s  
f rom f a m i l i e s  B and C, i n f a n t s  f rom f a m i l y  B t e n d  t o  have  h i g h e r  s c o r e s  
t h a n  fa m ily  C i n f a n t s  and lo w e r  s c o r e s  t h a n  f a m i l y  A i n f a n t s ,  and i n f a n t s
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T a b le  4 .2 7
D i r e c t i o n  o f  d i f f e r e n c e s  i n  s o c i a l  competence  s c o r e s  be tw een  e a c h  i n f a n t  
f rom ea ch  f a m i ly  and t h e  i n f a n t s  f rom t h e  o t h e r  two f a m i l e s .  Each p l u s  
s i g n  d e n o t e s  t h a t  t h e  i n f a n t  i n  t h e  l e f t h a n d  column h a s  a h i g h e r  s c o r e  
t h a n  an i n f a n t  i n  one o f  t h e  o t h e r  f a m i l i e s .  Each minus s i g n  d e n o t e s  
t h e  i n f a n t  h a s  a s m a l l e r  s c o r e  t h a n  an i n f a n t  f rom a n o t h e r  f a m i l y .
SUBJECT NO. OTHER FAMILIES NO. PLUSES
A B C
Fam ily  A
3 _ _ _ + 4- —
6 + + + +  + +
9 + + + +  + + 14
Fam ily  B
2 ^  — +  +  —
4 4- — + + +
7 + „ _ + + + 11
Fam i ly  C
2 — — —
5 -  -  -
8  +  — —
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f rom f a m i l y  C t e n d  t o  have  l o w e r  s c o r e s  t h a n  f a m i l y  A and f a m i l y  B 
i n f a n t s .  Th is  i n d i c a t e s  a p o s s i b l e  i n f l u e n c e  o f  f a m i l y  ba c k g ro u n d  on 
t h e  s o c i a l  s k i l l f u l n e s s  o f  i n f a n t s  a t  22 weeks o l d .  The most  s k i l l f u l  |
i n f a n t s  come from t h e  f a m i l y  whose members a r e  most  r e s p o n s i v e  tow a rds  I
t h e i r  i n f a n t s ,  and t h e  l e a s t  s k i l l f u l  i n f a n t s  come from t h e  most  j
i
i n d i f f e r e n t  f a m i l y .
The t e n d e n c y  o f  a b s o l u t e  and r e l a t i v e  r e j e c t i o n  f r e q u e n c i e s  by 
f a t h e r s ,  m o th e r s  and s i b l i n g s  t o  b e  p o s i t i v e l y  c o r r e l a t e d ,  and s i m i l a r l y  
f o r  t h e  number o f  t i m e s  i n f a n t s  c l imb  on t o  d i f f e r e n t  c a r e g i v e r s  t o  be 
p o s i t i v e l y  c o r r e l a t e d ,  a r e  f u r t h e r  i n d i c a t i o n s  o f  t h e  p o s s i b i l i t y  o f  a 
' f a m i l y  e f f e c t '  ( t a b l e  4 . 1 4 ) .
O t h e r  b e h a v i o u r s  which  c o u l d  be  e x p e c t e d  t o  be  d i s t r i b u t e d  
d i f f e r e n t i a l l y  among f a m i l e s  i f  t h e  s e n s i t i v e - c o n t r o l l i n g - i n d i f f e r e n t  
con t inuum h o l d s  a r e  t a n t r u m s ,  r e s t r i c t i o n s ,  i g n o r e s ,  a g g r e s s i o n  and t ime  
s p e n t  on c a r e g i v e r s .
b)  Tant rums
I t  c o u l d  be  e x p e c t e d  t h a t  most  t a n t r u m s  would  b e  g i v e n  by t h e  
most  d i s t r e s s e d  i n f a n t s , and t h a t  i n f a n t s  i n  f a m i l y  C would  b e  more 
d i s t r e s s e d  t h a n  t h o s e  i n  f a m i l y  B, and t h o s e  i n  f a m i l y  B more t h a n  t h o s e  
i n  f a m i ly  A. Hence i t  i s  p r e d i c t e d  t h a t  i f  t h e  a p p a r e n t  f a m i l y  d i f f e r e n c e s  
a r e  i m p o r t a n t ,  t a n t r u m s  w i l l  be  d i s t r i b u t e d  A <  B <  C.
F i g u r e  4 . 4 4  shows t h e  t o t a l  number  o f  t a n t r u m s  g i v e n  by e a ch  
i n f a n t  f rom e ach  f a m i l y .  I t  can be  s e en  t h a t  t h e  p r e d i c t e d  d i s t r i b u t i o n  
i s  n o t  c l e a r l y  b o rn e  o u t  a t  a l l  a g e s ,  b u t  a t  some ages  ( e . g .  2 ,  6 and 10 
weeks)  d i f f e r e n c e s  a r e  i n  t h e  e x p e c t e d  d i r e c t i o n .
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c) R e s t r i c t i o n s
R e s t r i c t i o n s  by c a r e g i v e r s  o f  i n f a n t s '  a t t e m p t s  t o  g e t  o f f  
o c c u r  v e ry  r a r e l y  ( f i g u r e  4 . 2 2 ) ,  and t h e  b e h a v i o u r  was s e en  on ly  seven  
t im e s  d u r i n g  t h e  c o u r s e  o f  a l l  o b s e r v a t i o n s  f o r  P a r t  I .  However, i n  t h e  
c o n t e x t  o f  f a m i ly  d i f f e r e n c e s  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  o f  t h e s e  
s e v e n ,  f i v e  were p e r f o r m e d  by f a m i ly  B , two by f a m i ly  A, and none by 
f a m i l y  C. Th i s  i s  i n  l i n e  w i t h  t h e  s u b j e c t i v e  a s s e s m e n t  o f  t h e  f a m i l i e s  
made a t  t h e  b e g i n n i n g  o f  t h i s  s e c t i o n .
d) I g n o r e s
I f  f a m i l y  C i s  t h e  most  i n d i f f e r e n t  i t  would  be  e x p e c t e d  t h a t  
t h i s  f a m i l y  would i g n o r e  i n f a n t s  more o f t e n  t h a n  t h e  o t h e r  two f a m i l i e s .  
S i m i l a r l y ,  i f  f a m i l y  A i s  t h e  mos t  s e n s i t i v e  i t  s h o u l d  i g n o r e  i n f a n t s  
l e a s t .  F i g u r e  4 .4 5  shows t h a t  t hough  t h e  f r e q u e n c y  o f  i g n o r e s  o f  i n f a n t s  
i n  f a m i l i e s  B and C a r e  s i m i l a r ,  i n  g e n e r a l  i n f a n t s  f rom f a m i l y  A do t e n d  
t o  be  ign ored  l e s s  t h a n  i n f a n t s  f rom t h e  o t h e r  two f a m i l i e s ,  though  t h e  
s i z e  o f  t h e  d i f f e r e n c e  depends  on t h e  age o f  t h e  i n f a n t s .
e)  A g g r e s s i o n
A g g r e s s i o n  i n  f a m i l i e s  to w a rd s  i n f a n t s  would  a l s o  be  p r e d ic te d  
t o  f o l l o w  t h e  t r e n d  A <  B <  C. F i g u r e  4 .4 6  shows t h e  t o t a l  a g g r e s s i o n  
shown tow ards  each  i n f a n t  i n  e a ch  f a m i l y .  A g g r e s s i o n  i n  f a m i ly  A o c c u r s  
l e s s  o f t e n  t h a n  i n  f a m i l i e s  B and C from 2 t o  18 weeks .  The h i g h e s t  
amount o f  a g g r e s s i o n  i s  shown by e i t h e r  f a m i l y  B o r  f a m i l y  C, d e pe nd ing  
on t h e  age o f  t h e  i n f a n t s .
f ) T o t a l  t im e  on c a r e g i v e r s
F i g u r e  4 .4 7  shows t h e  t o t a l  t im e  s p e n t  on c a r e g i v e r s  f o r  i n f a n t s  
from each  f a m i l y .  There  i s  l i t t l e  d i f f e r e n c e  be tw een  f a m i l i e s  e x c e p t  a t
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4 and 6 weeks where t h e r e  i s  a t r e n d  f o r  more t im e  t o  be  s p e n t  on by 
i n f a n t s  f rom f a m i l y  A and l e s s  t im e  t o  be  s p e n t  on by i n f a n t s  f rom 
f a m i l y  C.
D i f f e r e n c e s  i n  b e h a v i o u r  w i t h  r e s p e c t  t o  f a m i l i e s  a r e  t h e r e f o r e  
s m a l l  t hough  i n  s e v e r a l  c a s e s  r e s u l t s  d i f f e r  i n  t h e  e x p e c t e d  d i r e c t i o n s  
b a s e d  on p r e d i c t i o n s  from a s u b j e c t i v e  a s se s m e n t  o f  f a m i l y  d i f f e r e n c e s .  
A l though  t h e  d a t a  a r e  i n a d e q u a t e  f o r  f i r m  c o n c l u s i o n s  t h e y  i n d i c a t e  t h e  
need  t o  c o n s i d e r  t h e  i m p o r t a n c e  o f  f a c t o r s  c o n c e r n e d  w i t h  f a m i l y  
b a c k g ro u n d ,  e . g .  t h e  i d e n t i t y  o f  t h e  p a r e n t s ,  even  when t h e  f o c u s  o f  
t h e  r e s e a r c h  i s  on b e h a v i o u r  which  can be  g e n e r a l i s e d  a c r o s s  i n f a n t s .  
N e v e r t h e l e s s ,  g i v e n  t h e  s m a l l  s i z e  o f  t h e  d i f f e r e n c e s ,  i t  seems n o t  
u n r e a s o n a b l e  t o  p o o l  t h e  d a t a  f rom t h e  t h r e e  f a m i l i e s .
4 . 9 )  DISCUSSION AND HYPOTHESIS
From t h e  f o r e g o i n g  s e c t i o n s  i t  i s  c l e a r  t h a t  t h e  q u a l i t y  o f  t h e  
i n f a n t ’ s r e l a t i o n s h i p s  w i t h  e a ch  k i n d  o f  c a r e g i v e r  changes  w i t h  age and 
t h a t  d i f f e r e n t  k i n d s  o f  c a r e g i v e r s  come t o  have  d i f f e r e n t  r e l a t i o n s h i p s  
w i t h  t h e  i n f a n t .  The r e s u l t s  a r e  i n  g e n e r a l  ag reem en t  w i t h  t h o s e  o f  
Ingram (1975a ,  1977) th o u g h  some d e t a i l s  d i f f e r .
Ingram r e p o r t e d  a d rop  i n  c a r r y i n g  by c a r e g i v e r s  t o  minimum 
l e v e l s  by 6 t o  8 w eeks ,  wh ich  i s  s i m i l a r  t o  t h e  r e s u l t s  g i v e n  h e r e .
The d e c l i n e  i s  f a s t e r  f o r  f a t h e r s  and s i b l i n g s  t h a n  f o r  m o th e r s  i n  t h i s  
s t u d y ,  b u t  such  d i f f e r e n c e s  a r e  n o t  a p p a r e n t  i n  I n g r a m ' s  s t u d y .  Mean 
b o u t  l e n g t h s  o f  t im e  on d i m i n i s h  w i t h  age i n  b o t h  s t u d i e s ,  and i n  b o t h  
t h e  r e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n s  by c a r e g i v e r s  r i s e s  r a p i d l y  o v e r  
t h e  f i r s t  6 t o  10 weeks o f  i n f a n t  l i f e .  The m o t h e r ' s  r e l a t i v e  r e j e c t i o n  
r a t e  i s  l o w e r  t h a n  t h e  f a t h e r ’ s a t  some ages i n  t h i s  s t u d y ,  w h e r e a s  t h e  
r e v e r s e  t e n d s  t o  be  t h e  c a s e  i n  I n g ra m ’s a n im a l s .
Ingram c o n c lu d e d  t h a t  t h e  i n f a n t ' s  i n c r e a s i n g  i n d e p e n d e n c e  from
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i t s  p a r e n t s  was ,  i n  t h e  c a s e  o f  t h e  m o th e r ,  b r o u g h t  a b o u t  by t h e  m oth e r ,  
b u t  i n  t h e  c a s e  o f  t h e  f a t h e r  t h e  i n c r e a s e  i n  i n d e p e n d e n c e  was i n  some 
i n s t a n c e s  p romoted  m a in ly  by t h e  f a t h e r ,  i n  o t h e r s  by t h e  i n f a n t  and i n  
o t h e r s  by b o t h .  In  t h i s  s t u d y ,  i n d epe nde nc e  from f a t h e r s ,  m o th e r s  and 
o l d e r  s i b l i n g s  i s  p rom oted  p r i m a r i l y  by t h e  r e s p e c t i v e  c a r e g i v e r s  i n  each
c a se
B oth  s t u d i e s  r e p o r t  a g r e a t e r  i n v o lv e m e n t  o f  f e m a le  t h a n  male 
s i b l i n g s  i n  c a r r y i n g  and s t a y i n g  c l o s e  t o  i n f a n t s .  I n  I n g r a m ' s  s t u d y  t h e  
d i f f e r e n c e  i n  c a r e g i v i n g  be tw een  male and f em a le  s i b l i n g s  i s  l a r g e  f o r  
a d o l e s c e n t  s i b l i n g s  b u t  d e c r e a s e s  by t h e  t im e  t h e y  a r e  s u b a d u l t .  I n  t h e  
p r e s e n t  s t u d y  t h e  s i b l i n g s  were a d o l e s c e n t ,  however  t h e  d i f f e r e n c e  be tw een  
m ales  and f e m a le s  i n  c a r r y i n g  and t im e  w i t h  i n f a n t s  was o n l y  s i g n i f i c a n t  
when t h e  i n f a n t s  were 2 weeks o l d .
Bo th  s t u d i e s  show t h a t  t im e  s p e n t  o f f  by i n f a n t s  i n c r e a s e s  
r a p i d l y  o v e r  t h e  f i r s t  few weeks (2 — 6) and t h e n  t h e  r a t e  o f  i n c r e a s e  
s low s  down. The combined %AP.I -  %LV.I g raph  f o r  t h i s  s t u d y  showing  t h e  
i n f a n t ’s  r o l e  i n  m a i n t e n a n c e  o f  p r o x i m i t y  t o  a l l  c a r e g i v e r s  i s  s i m i l a r  i n  
form t o  I n g r a m ’s s e p a r a t e  g raphs  f o r  p a r e n t s  and s i b l i n g s .  Bo th  show a 
c r o s s in g - o v e r  from c a r e g iv e r  to  in f a n t  p la y in g  th e  primary r o l e  in  
p r o x i m i t y  m aintenance when t h e  i n f a n t s  are 3 weeks o l d .
In  t h i s  s t u d y ,  t im e  s p e n t  c a r r y i n g  i n f a n t s  by d i f f e r e n t  members 
o f  a f a m i l y  was n o t  s i g n i f i c a n t l y  i n v e r s e l y  c o r r e l a t e d ,  showing  t h a t  
c a r e g iv e r s  do n o t  make up f o r  d e f i c i e n c i e s  i n  c a r r y i n g  by o t h e r  c a r e g i v e r s  
i n  t h e i r  f a m i l y .  Ingram however  found  t h a t  one p a r e n t  o f t e n  com pensa ted  
f o r  a l o w e r  amount o f  c a r r y i n g  by the  o t h e r .  C o m p e t i t i o n  f o r  a c c e s s  t o  
i n f a n t s  was n o t  s e e n  i n  e i t h e r  s t u d y .  She a l s o  n o t e s  t h a t  t hough  d i f f e r e n t  
f a m i l i e s  show d i f f e r e n t  i n d i v i d u a l  p a t t e r n s  f o r  r e a r in g  t h e i r  i n f a n t s ,  
t h e  o v e r a l l  p a t t e r n s  o f  f e e d i n g ,  c a r r y i n g  and t im e  o f f  were s i m i l a r  f o r  
a l l  f a m i l e s .  T h i s  was found i n  t h e  p r e s e n t  s t u d y .
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For  s o c i a l  p l a y  b e h a v i o u r ,  b o t h  s t u d i e s  r e p o r t  s i m i l a r  f i n d i n g s  
i n  t h a t  i n f a n t s  p l a y  w i t h  t h e i r  t w i n s  most  o f t e n ,  t h e i r  s i b l i n g s  n e x t  
and t h e i r  p a r e n t s  l e a s t .  However no p l a y  w i t h  p a r e n t s  was o b s e r v e d  i n  
t h i s  s t u d y  w h i l e  i t  was o b s e r v e d  by Ingram.
Some o f  t h e  d i f f e r e n c e s  be tw een  t h e s e  two s t u d i e s  may be due t o  
d i f f e r e n t  methods o f  o b s e r v a t i o n  and r e c o r d i n g ,  o r  d i f f e r e n c e s  i n  
h u s b a n d r y .  F o r  example some o f  I n g ra m ’s f a m i l i e s  were  k e p t  f r e e l y  i n  
s m a l l  rooms r a t h e r  t h a n  b e i n g  c o n f i n e d  t o  c a g e s ,  and f a m i l i e s  were  
h o u s e d  w i t h  a v a r i a b l e  number o f  o f f s p r i n g .
Box’s  s t u d i e s  (1975a ,  1975b 8i 1977) on c a p t i v e  common marmose ts  
a l s o  p r o v i d e  d a t a  which  can  be  compared w i t h  t h i s  s t u d y .  She n o t e s  t h a t  
f o r  c a r r y i n g  b e h a v i o u r  a l l  members o f  a g roup  p a r t i c i p a t e  b u t  t h a t  t h e r e  
i s  g r e a t  v a r i a b i l i t y  be tw een  f a m i ly  g r o u p s ,  and i n  t h e  e a r l y  weeks o f  
i n f a n t  l i f e ,  i n f a n t s  may be  c a r r i e d  most  by f a t h e r s ,  mos t  by m o t h e r s ,  o r  
e q u a l l y  o f t e n  by b o t h .  In  t h i s  s t u d y  f a t h e r s  n e a r l y  a lw ays  c a r r y  f o r  
l o n g e r  t h a n  m othe r s  a t  2 and 4 weeks.  K i n g s to n  (1969)  s t a t e s  t h a t  a f t e r  
b i r t h  i n f a n t s  a r e  c a r r i e d  by t h e  male f o r  t h e  n e x t  4 o r  5 weeks .  
S i m i l a r i t i e s  be tw een  B ox’s work and t h i s  s t u d y  i n c l u d e  t h e  p a r t i c u l a r l y  
s h a r p  d e c l i n e  i n  t im e  f a t h e r s  s p e n d  c a r r y i n g  i n f a n t s  as  i n f a n t s  g e t , O l d e r , 
t h e  f a c t  t h a t  p a r e n t s  c a r r y  f a r  more t h a n  s i b l i n g s ,  and t h e  s h a r p  
i n c r e a s e  i n  t ime  i n f a n t s  spend  o f f  a f t e r  2 w eeks .  She a l s o  n o t e s  t h a t  
f em a le  j u v e n i l e s  ( o l d e r  s i b l i n g s )  a r e  more i n v o l v e d  w i t h  i n f a n t s  t h a n  
male j u v e n i l e s .
Box had  l a r g e r  f a m i ly  groups  ( s i x  o l d e r  s i b l i n g s  p l u s  p a r e n t s )  
and n o t e d  t h a t  i n f a n t s  were most  o f t e n  c a r r i e d  s e p a r a t e l y .  In  t h i s  s t u d y ,  
w i t h  f a m i l i e s  o f  two o l d e r  s i b l i n g s  p l u s  p a r e n t s ,  i n f a n t s  were mos t  o f t e n  
c a r r i e d  t o g e t h e r  i . e .  on t h e  same c a r e g i v e r ,  a t  l e a s t  f o r  t h e  f i r s t  f o u r  
w e e k s .
P l a y  began i n  Box’s i n f a n t s  a t  30 days o f  age ,  t h i s  c o i n c i d e s
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w i t h  o b s e r v a t i o n s  o f  p l a y  by 4 week o l d  i n f a n t s  i n  t h i s  s t u d y ,  and as  i n  
t h i s  s t u d y ,  i t  o c c u r s  m a in ly  w i t h  t h e  t w i n .  S t e v e n s o n  (1978a)  a l s o  
i n d i c a t e s  t h a t  p l a y  i n  common marmose ts  b e g i n s  a t  4 weeks o f  age .
O t h e r  C a l l i t r i c h i d  s p e c i e s  have  a l s o  been  shown t o  behave  i n  a 
s i m i l a r  manner  t o w a r d s . t h e i r  i n f a n t s .  Vogt e t  a l  (1978)  s t u d i e d  
Sag u in u s  f u s c i c o l l i s  and found  t h a t  f a t h e r s  c a r r y  more t h a n  m o th e r s  f o r  
most  o f  t h e  f i r s t  12 weeks o f  i n f a n t  l i f e ,  t h a t  p a r e n t s  u s u a l l y  c a r r y  
more t h a n  s i b l i n g s  and t h a t  male  s i b l i n g s  c a r r y  as  much as  f em a le  
s i b l i n g s .  F o r  t h e  f i r s t  few weeks tw i n  i n f a n t s  a r e  t y p i c a l l y  c a r r i e d  by 
t h e  same i n d i v i d u a l ,  b u t  as  t h e y  grow o l d e r  t h e y  a r e  more l i k e l y  t o  be  
found on d i f f e r e n t  c a r e g i v e r s .  Epp le  (1975)  r e p o r t s  s i m i l a r  f i n d i n g s  
f o r  t h i s  s p e c i e s .  O t h e r  s p e c i e s  i n  which  t h e  a d u l t  male  does  much o f  
t h e  c a r e - t a k i n g  o f  t h e  i n f a n t  t h ough  a l l  members o f  t h e  g roup  c a r r y  f o r  
some o f  t h e  t im e  i n c l u d e  S a g u in u s  o e d ip u s  (Hampton e t  a l ,  1966;  W elke r  
e t  a l ,  1981) ,  C e b u e l l a  pygmaea ( C h r i s t e n ,  1968) and L e o n t o p i t h e c u s  
r o s a l i a  ( S n y d e r ,  1974 ) .
A l l  o f  t h i s  work on marmose ts  and t a m a r i n s  h a s  been  c a r r i e d  o u t  
on c a p t i v e  a n i m a l s .  V i r t u a l l y  n o t h i n g  i s  known o f  m a r m o s e t - s o c i a l  
deve lopm ent  i n  t h e  w i l d ,  t h e  few f i e l d  s t u d i e s  c a r r i e d  o u t  s o  f a r  have  
c o n c e n t r a t e d  on e c o lo g y  and group  s t r u c t u r e  ( f o r  example  Dawson, 1976;  
Neyman, 1980 ) .
The s o c i a l  deve lopm en t  o f  common marmoset  i n f a n t s  seems t o  
o c c u r  n o t  as a s e r i e s  o f  s t a g e s  b u t  as a s i n g l e  c o n t i n u o u s  p r o c e s s  
i n v o l v i n g  de tachm en t  f rom p a r e n t s  and a s h i f t  i n  e m pha s i s  o f  a t t a c h m e n t s  
w i t h  s i b l i n g s  and t w i n s .  The c l o s e s t  form o f  c o n t a c t  be tw een  an i n f a n t  
and a c a r e g i v e r  ( b e i n g  c a r r i e d )  i s  r e p l a c e d  by s i t t i n g  w i t h  i n d i v i d u a l  
c a r e g i v e r s  and f a m i l y  h u d d l i n g .  Th is  p r o c e s s  o f  i n t i m a t e  c o n t a c t  
d e c r e a s i n g  r a p i d l y  i n  e a r l y  i n f a n c y  w i t h  a c o n c u r r e n t  i n c r e a s e  i n  o t h e r
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forms o f  c o n t a c t  h a s  a l s o  been  n o t e d  i n  r h e s u s  monkeys,  ch im panzees ,  
lo w lan d  and m ounta in  g o r i l l a s  (Hoff  e t  a l ,  1981a) and l i o n - t a i l e d  
macaques (Kumar & Kurup ,  1981 ) .
However t h e  p r o c e s s  i n  marmose ts  i s  d i f f e r e n t  f rom t h a t  i n ,  f o r  
example,  macaques where  an i n f a n t  e f f e c t i v e l y  l e a v e s  i t s  m o th e r  t o  j o i n  
i t s  p e e r s  ( J e n s e n  & B o b b i t t ,  1967) s i n c e  t h e  i n f a n t  h a s  a l r e a d y  d e v e lo p e d  
r e l a t i o n s h i p s  w i t h  i t s  o l d e r  s i b l i n g s  ( t h r o u g h  c a r r y i n g )  and i t s  tw in  
( c l o s e  c o n t a c t ,  and l a t e r  p l a y ) .  H e re ,  i n t e r a c t i o n s  w i t h  p a r e n t s  d e c l i n e  
and i n t e r a c t i o n s  w i t h  s i b l i n g s  and tw in  become more a c t i v e  and v i g o r o u s  
as  p l a y  becomes much more f r e q u e n t .  I n f a n t s  a l s o  become more i n d e p e n d e n t  
and spend  much more t im e  a l o n e ,  e x p l o r i n g  and m a n i p u l a t i n g  t h e  c a g e .  Tlie 
deve lo pm en t  o f  p l a y  may c o n t r i b u t e  t o  t h e  d e c r e a s e  i n  p a r e n t - i n f a n t  
a t t a c h m e n t  ( c a r r y i n g )  and p ro m o t io n  o f  i n f a n t  i n d e p e n d e n c e  (Harlow,  1969; 
H o f f  e t  a l ,  1981b) ,  o r  i t  may be  a c onseque nc e  o f  t h e s e  p r o c e s s e s .
Cause and e f f e c t  i n  t h e  deve lopm en t  o f  b e h a v i o u r s  a r e  d i f f i c u l t  
t o  s e p a r a t e  o u t  i n  o b s e r v a t i o n a l  s t u d i e s  and may n o t  i n  f a c t  be  t h e  
i m p o r t a n t  i s s u e .  R e l a t i o n s h i p s  a r e  r e c i p r o c a l  and c o n t i n u o u s  and i t  i s  
d i f f i c u l t  t o  c o n c e i v e  o f  e i t h e r  p a r t n e r  " c a u s i n g ” t h e  b e h a v i o u r  o f  t h e  
o t h e r .  F o r  example ,  an i n f a n t  may p l a y  more and t h e r e b y  sp e n d  l e s s  t im e  
on c a r e g i v e r s ,  o r  by s p e n d i n g  l e s s  t im e  on c a r e g i v e r s ,  have  more t im e  t o  
spend  i n  p l a y .  Tlie e f f e c t  o f  one i n d i v i d u a l ' s  b e h a v i o u r  on a n o t h e r  w i l l  
be  a f u n c t i o n  o f  b o t h  a n i m a l s ’ p r e s e n t  and p a s t  b e h a v i o u r s  t o w a rd s  each  
o t h e r ,  and t h a t  o f  any o t h e r  a n im a ls  p r e s e n t .  The i d e n t i f i c a t i o n  o f  
c a u s a l  r e l a t i o n s h i p s  i n  t h e  c o n t e x t  o f  a c o n t i n u o u s  s e r i e s  o f  b e h a v i o u r s  
( i . e .  i n t e r a c t i o n s  which form p a r t  o f  a r e l a t i o n s h i p  be tw een  two 
i n d i v i d u a l s )  i s  l e s s  i m p o r t a n t  t h a n  s e a r c h i n g  f o r  u n d e r l y i n g  f a c t o r s  
which can be u sed  t o  e x p l a i n  and p r e d i c t  t h e  v a r i a t i o n s  i n  t h e  b e h a v i o u r s  
o b s e rv e d .
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I n f a n t s  have  d i f f e r e n t  r e l a t i o n s h i p s  w i t h  d i f f e r e n t  i n d i v i d u a l s ,  
and d i f f e r e n t  i n f a n t s  may have  d i f f e r e n t  r e l a t i o n s h i p s  w i t h  t h o s e  same 
i n d i v i d u a l s .  I n  t h e  c o n t e x t  o f  t h e  c a r e  o f  i n f a n t  m arm ose t s ,  what  
b e h a v i o u r a l  p a r a m e t e r s  c o u l d  e x p l a i n  t h i s ?
A s im p l e  model  o r  h y p o t h e s i s  t o  e x p l a i n  t h e  d i s t r i b u t i o n  o f  
an i n f a n t ' s  t im e  and a c t i v i t i e s  among t h e  members o f  i t s  f a m i l y  can  be  
c o n s t r u c t e d  on t h e  b a s i s  o f  two r e l a t e d  p a r a m e t e r s ,  t h e  t e n d e n c y  o f  
an i n f a n t  a t  a g i v e n  age t o  s e e k  a c e r t a i n  l e v e l  o f  c a r e ,  and t h e  
t e n d e n c i e s  o f  f a m i l y  members t o  o f f e r  a  c e r t a i n  l e v e l  o f  c a r e .  A 
c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  i s  more complex i n  s p e c i e s  w i t h  
s e v e r a l  c a r e g i v e r s ,  as  i n  m arm ose t s ,  t h a n  i n  s p e c i e s  w i t h  o n ly  one main 
c a r e g i v e r ,  as  t h e  i n f a n t  i s  i n v o l v e d  i n  s e v e r a l  w e l l - d e f i n e d  
r e l a t i o n s h i p s  s i m u l t a n e o u s l y  and as  r e l a t i o n s h i p s  be tw een  c a r e g i v e r s  
may a f f e c t  t h e i r  i n d i v i d u a l  t e n d e n c i e s  t o  o f f e r  c a r e .
The h y p o t h e s i s  can be  e x p r e s s e d  most  c l e a r l y  i f  ' c a r e g i v i n g '  
i s  r e p r e s e n t e d  by a s i n g l e ,  e a s i l y - m e a s u r e d  a c t i v i t y .  I t  h a s  been  
shown i n  e a r l i e r  s e c t i o n s  t h a t  i n  t h e  e a r l y  weeks o f  l i f e ,  most  o f  an 
i n f a n t ' s  t im e  i s  s p e n t  b e i n g  c a r r i e d  by c a r e g i v e r s .  T h i s  i s  an obv io u s  
example o f  c a r e  and t h e  amount  o f  t im e  on i s  an i n d i c a t o r  o f  p a r e n t a l  
p e r f o r m a n c e .  Fo r  t h e  p u r p o s e  o f  d e s c r i b i n g  and e x p l a i n i n g  t h e  
h y p o t h e s i s ,  c a r r y i n g  w i l l  be e q u a t e d  w i t h  i n f a n t  c a r e  f o r  t h e  f i r s t  
few weeks o f  l i f e  i n  t h e  r e m a i n d e r  o f  t h i s  c h a p t e r .  Epp le  (1975) h a s  
a l s o  u s e d  c a r r y i n g  as  a measure  o f  c a r e g i v i n g .
C l e a r l y ,  however ,  c a r e  does n o t  c o n s i s t  s o l e l y  o f  i n d i v i d u a l s  
c a r r y i n g  i n f a n t s  a b o u t .  The young a n im a ls  must  a l s o  be f e d  and k e p t  
c l e a n .  O t h e r  b e h a v i o u r s  such  as f o o d - s h a r i n g  and grooming  c o u ld  
t h e r e f o r e  a l s o  be viewed as  c a r e .  When i n f a n t s  grow t o o  l a r g e  t o  be
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e a s i l y  c a r r i e d ,  o t h e r  means a r e  r e q u i r e d  t o  p r o v i d e  t h e  n e c e s s a r y  
s e c u r i t y ,  c o m f o r t  i n  f e a r - a r o u s i n g  s i t u a t i o n s  and p e r h a p s  warmth .
Under t h e s e  c i r c u m s t a n c e s  c o n t a c t ,  t h e  s i t t i n g  c l o s e  t o  a n o t h e r  
i n d i v i d u a l ,  a l s o  becomes a  l i k e l y  c a n d i d a t e  f o r  t h e  c a t e g o r y  c a r e .
T h i s  w i d e r  d e f i n i t i o n  o f  c a r e  which i n c l u d e s  s e v e r a l  b e h a v i o u r s  which  
b e n e f i t  t h e  i n f a n t  a t  some c o s t  ( o f  t im e  and t h e  o p p o r t u n i t y  t o  
engage  i n  o t h e r  a c t i v i t i e s )  t o  t h e  c a r e g i v e r  w i l l  be expa nded  upon i n  
c h a p t e r  6 .
D i f f e r e n c e s  i n  t h e  amount  o f  c a r e  i n d i v i d u a l s  a r e  p r e p a r e d  
t o  g i v e ,  and i n  t h e  amount i n f a n t s  s e e k ,  and t h e  d i f f e r e n t  ways t h e s e  
v a r y i n g  l e v e l s  a r e  combined  i n  f a m i l y  g r o u p s ,  c o u ld  a c c o u n t  f o r  
o b s e r v e d  d i f f e r e n c e s  i n  c a r e g i v i n g  b e h a v i o u r  be tw een  d i f f e r e n t  g ro u p s  
o f  a n i m a l s .  T h i s  e x p l a n a t i o n  a l s o  a l l o w s  f o r  d i f f e r e n c e s  i n  g roup  
s t r u c t u r e  and group  ' t r a d i t i o n s '  as  t h e s e  w i l l  i n c l u d e  an e l e m e n t  
r e l a t e d  t o  c a r e g i v i n g  b e h a v i o u r .
Fo r  exam ple ,  i f  an i n f a n t  p e r c e i v e s  t h a t  t h e  amount o f  c a r e  i t
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has  r e c e i v e d  i s  l e s s  t h a n  t h e  amount i t  s e e k s  and i f  t h i s  i s  more t h a n  
the*amount  c a r e g i v e r s  w i l l  o f f e r ,  i t  would  be  e x p e c t e d  t h a t  i n f a n t s  would 
c o n t i n u e  t o  s e e k  c a r e ,  t h a t  t h e y  would be r e j e c t e d ,  and t h a t  c a r e g i v e r s  
would show no c o m p e t i t i o n  o v e r  which  i n d i v i d u a l  cared  f o r  t h e  i n f a n t ,  
and no com p e n s a t io n  ( s e e  f i g u r e  4 . 4 8 ) .  T h i s  i s  t h e  s i t u a t i o n  r e p o r t e d  
h e r e .  Time on d e c l i n e s  o v e r  t h e  f i r s t  6 weeks o f  l i f e ,  i n f a n t s  i n c r e a s e  
t h e  f r e q u e n c y  w i t h  which  t h e y  a p p ro a c h  t h e s e  c a r e g i v e r s ,  and t h e  
p r o p o r t i o n  o f  b o u t s  o f  t im e  on which  t h e y  i n i t i a t e ,  c a r e g i v e r s  i n c r e a s e  
t h e  f r e q u e n c y  o f  t h e i r  r e j e c t i o n s ,  and  t im e  on d i f f e r e n t  c a r e g i v e r s  i s  
n o t  n e g a t i v e l y  c o r r e l a t e d .
I f  however ,  t h e  t o t a l  amount o f  c a r e  t h a t  c a r e g i v e r s  a r e  
p r e p a r e d  t o  g iv e  i s  g r e a t e r  t h a n  t h e  amount t h e  i n f a n t  s e e k s ,  i t  would  
be  e x p e c t e d  t h a t  in v e r s e  c o r r e l a t i o n s  would  be  found  b e tw e e n  t h e  amount  
o f  c a r e  d i f f e r e n t  c a r e g i v e r s  g i v e  t o  i n f a n t s  ( s e e  f i g u r e  4 . 4 9 ) .  T h i s  i s  
t h e  s i t u a t i o n  r e p o r t e d  by Ingram ,  who found  t h a t  c a r r y i n g  by p a r e n t s  was 
i n v e r s e l y  c o r r e l a t e d .  T h i s  does n o t  n e c e s s a r i l y  i n d i c a t e  c o m p e n s a t i o n ,  
s i n c e  i f  an i n f a n t  spends  a l a r g e  amount o f  t im e  on one c a r e g i v e r  i t  may 
n o t  r e q u i r e  much t im e  on a l l  o t h e r s .
However , i f  t h e  amount o f  c a r e  o f f e r e d  by c a r e g i v e r s  g r e a t l y  
ex c ee d s  t h e  amount s o u g h t  by t h e  i n f a n t ,  i t  would  b e  e x p e c t e d  f o r  
c a r e g i v e r s  t o  compete f o r  a c c e s s  t o  i n f a n t s ,  and t h a t  h i g h l y  c a r i n g  
i n d i v i d u a l s  would compensa te  f o r  low amounts  o f  c a r e  o f f e r e d  by l e s s  
c a r i n g  members o f  t h e  group ( s e e  f i g u r e  4 . 5 0 ) .  R e j e c t i o n  o f  i n f a n t s  would  
s t i l l  o c c u r  when i n d i v i d u a l  c a r e g i v e r s  had  t e m p o r a r i l y  e x h a u s t e d  t h e  
amount o f  c a r e  t h e y  were p r e p a r e d  t o  g i v e .  Box (1977)  n o t e d  wha t  may be 
a k i n d  o f  c o m p e t i t i o n  o c c u r r i n g  i n  h e r  common marmoset  f a m i l y  g r oups  
when some i n d i v i d u a l s  a c t i v e l y  d i s s u a d e d  some o t h e r s  f rom t a k i n g  i n f a n t s  
from them. However,  t h i s  was u s u a l l y  p a r e n t s  p r e v e n t i n g  s i b l i n g s  t a k i n g
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F i g u r e  4 .4 8
C a r e g i v i n g / c a r e - s e e k i n g  model  o f  i n f a n t  s o c i a l  deve lopm en t .
I .  More care  s o u g h t  t h a n  g i v e n .  (See t e x t  f o r  d e t a i l s . )
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F i g u r e  4 .4 9
C a r e g i v i n g / c a r e - s e e k i n g  model  o f  i n f a n t  s o c i a l  deve lopm ent
I I .  More c a r e  g iv e n  t h a n  s o u g h t .  (See t e x t  f o r  d e t a i l s . )
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i n f a n t s  i n  t h e  f i r s t  week a f t e r  b i r t h ,  and may be more o f  a p r o t e c t i v e  
g e s t u r e  a g a i n s t  t h e  v i g o r o u s  and l e s s  e x p e r i e n c e d  s i b l i n g s  who may 
i n a d v e r t a n t l y  damage v e r y  young i n f a n t s ,  A s i m i l a r  o b s e r v a t i o n  by Epple
(1975) showed t h a t  when t h e  i n f a n t s  o f  S a gu inus  f u s c i c o l l i s  a r e  ve ry  
young,  some p a r e n t s  may c h a s e  away j u v e n i l e s  who t r y  t o  t o u c h  t h e  i n f a n t s ,  
and t h a t  t h i s  i s  more l i k e l y  i f  t h e  j u v e n i l e s  a r e  u n r e l a t e d .
The h y p o t h e s i s  l e a d s  t o  s e v e r a l  i n t e r e s t i n g  q u e s t i o n s  as  a 
con s eq u e n c e  o f  t h e  m u l t i p l e - c a r e g i v e r  s i t u a t i o n  i n  m arm ose t s .  F o r  exam ple ,  
how does an i n f a n t  work  o u t  t h e  amount  o f  c a r e  i t  p e r c e i v e s  i t s e l f  t o  
have  r e c e i v e d ?  I s  i t  i n d i f f e r e n t  as  t o  t h e  i d e n t i t y  o f  t h e
i n d i v i d u a l  c a r i n g  f o r  i t ,  o r  a r e  d i f f e r e n t  f a m i ly  members r a t e d
d i f f e r e n t l y  as  c a r e g i v e r s ?  I n  o t h e r  w o rd s ,  i s  t h e  t o t a l  c a r e  r e c e i v e d  by 
an i n f a n t  t h e  sum o f  t h a t  r e c e i v e d  from a l l  c a r e g i v e r s ,  o r  i s  c a r e  
w e i g h t e d  d e p e n d in g  on wh ich  c a r e g i v e r  i t  came from?
Do c a r e g i v e r s  h a v e  a f i x e d  amount  o f  c a r e  t h e y  a r e  p r e p a r e d  t o  
g iv e  t o  i n f a n t s  a t  e a c h  a g e / o v e r  a l l  a g e s?  I f  s o ,  how does a  c a r e g i v e r  
work o u t  t h e  amount  o f  c a r e  i t  p e r c e i v e s  i t s e l f  t o  have  g iv e n ?
I s  i t  i n d i f f e r e n t  as  t o  which i n f a n t  i t  i s  c a r i n g  f o r ,  and t o  w h e t h e r  
o r  n o t  i t  i s  c a r i n g  f o r  ( c a r r y i n g )  one o r  two i n f a n t s  s i m u l t a n e o u s l y ?
How does  t h e  combined amount o f  t im e  a l l  c a r e g i v e r s  s e e k  t o
g iv e  c a r e ,  o r  a r e  p r e p a r e d  t o  p r o v i d e  c a r e  i f  s o l i c i t e d ,  compare w i t h
t h e  amount o f  t im e  i n f a n t s  s e e k  t o  be  c a r e d  f o r ?
The r e s u l t s  p r e s e n t e d  so  f a r  i n d i c a t e  answers  t o  some o f  t h e s e  
q u e s t i o n s ,  and d a t a  f rom some o t h e r  s t u d i e s  a r e  s u g g e s t i v e .  F o r  e xa m p le ,  
i n  t h i s  s t u d y ,  t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r e l a t i o n s h i p s  
o f  i n f a n t s  w i t h  d i f f e r e n t  c a r e g i v e r s  a t  a l l  ages  ( s e e  s e c t i o n s  4 . 2 )  t o
4 . 4 ) ) ,  6 and 10 week o l d  i n f a n t s  d i f f e r  s i g n i f i c a n t l y  i n  t h e  number o f  
a t t e m p t s  t h e y  make t o  c l imb on t o  d i f f e r e n t  c a r e g i v e r s  ( s e e  t a b l e  4 . 5 ) ,
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i n f a n t s  groom d i f f e r e n t  c a r e g i v e r s  f o r  d i f f e r e n t  amounts  o f  t im e  ( f i g u r e
4 . 5 ) ,  t h e y  somet imes  a v o i d  b e i n g  c a r r i e d  by c a r e g i v e r s  and d i f f e r  
s i g n i f i c a n t l y  i n  t h e  d e g re e  t o  which t h e y  a v o id  d i f f e r e n t  c a r e g i v e r s  
( f i g u r e  4 . 2 0 ) ,  and t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  wh ich  c a r e g i v e r s  
a r e  i n t e r a c t e d  w i t h  n e x t  f o l l o w i n g  r e j e c t i o n s  and r u b - o f f s  ( s e c t i o n  4 . 6 ) ) .  
This  a l l  s u g g e s t s  t h a t  i n f a n t s  do n o t  r a t e  c a r e g i v e r s  e q u a l l y .  The f a c t  
t h a t  o n ly  m o th e r s  p r o v i d e  m i l k  would a l s o  c o n t r i b u t e  t o  an i n f a n t ' s  
e v a l u a t i o n  o f  c a r e  f rom d i f f e r e n t  c a r e g i v e r s .
Horwich and Manski  (1975) showed t h a t  i n f a n t  c o l o b u s  monkeys 
( Colobus polykomos and C. g u e r e z a ) d i s c r i m i n a t e d  b e tw e e n  a d u l t  f em a le  
c a r e g i v e r s ,  t e n d i n g  t o  r e t u r n  t o  t h e i r  m o th e r s  as  soon  as  t h e i r  l o c o m o to r  
a b i l i t i e s  ha d  d e v e lo p e d  s u f f i c i e n t l y  f o r  t h i s  t o  be  p o s s i b l e ,  and o f t e n  
r e s i s t i n g  o t h e r  fem a les '  a t t e m p t s  t o  p i c k  them up.  T h i s  was n o t  m e r e ly  
b e c a u s e  t h e  i n f a n t s  r e q u i r e d  m i lk  s i n c e  t h e y  were  a l s o  s e e n  t o  n u r s e  f rom 
non-m others. Langurs  however ,  haVe a more f l e x i b l e  s y s t e m  whereby  a d u l t  
f em a le  c a r e g i v e r s  may be  t o t a l l y  i n t e r c h a n g e a b l e .  When m o th e r s  o f  c a p t i v e  
i n f a n t  I n d i a n  l a n g u r s  (P r e s b y t i s  e n t e l l u s ) were  removed f o r  two w e e ks ,  
t h e  i n f a n t s  t r a n s f e r r e d  t h e i r  a t t a c h m e n t  t o  a n o t h e r  a d u l t  f e m a l e .  Upon 
r e t u r n  o f  t h e  m o th e r s ,  some i n f a n t s  r em a in e d  w i t h  t h e i r  a d o p t e d  c a r e g i v e r s  
and made no a t t e m p t s  t o  r e - e s t a b l i s h  t h e i r  r e l a t i o n s h i p  w i t h  t h e i r  m o th e r s  
(Dolhinow, 1978 & 1 9 8 0 ) .
Box (1977) found  t h a t  common marmose t  c a r e g i v e r s  were  i n d i f f e r e n t  
as t o  which  i n f a n t  t h e y  c a r r i e d  b u t  t e n d e d  t o  c a r r y  one i n f a n t  more o f t e n  
t h a n  two. She a l s o  n o t e s  t h a t  a s i n g l e t o n  i n f a n t  r e c e i v e d  more c a r e  t h a n  
i n d i v i d u a l  t w i n s .  Ingram (1977a)  a l s o  found t h i s .  T h i s  l e n d s  w e i g h t  t o  
t h e  i d e a  t h a t  c a r e g i v e r s  may have  a f i x e d  amount o f  c a r e  t o  o f f e r ,  as  a 
s i n g l e  i n f a n t  c o u ld  t a k e  a d v a n ta g e  o f  more o f  i t  t h a n  c o u l d  i n d i v i d u a l  
t w i n s .  In  t h i s  s t u d y ,  i n f a n t s  who have  been  rubbed  o f f  by a c a r e g i v e r  
do n o t  a t t e m p t  t o  i n t e r a c t  a g a in  im m e d i a t e l y  w i t h  t h a t  c a r e g i v e r  b u t  a r e
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more l i k e l y  t o  t r y  a n o t h e r  c a r e g i v e r  ( s e c t i o n  4 . 6 ) ) ,  t h u s  b e h a v in g  i n  a 
way which  s u g g e s t s  a l i m i t  t o  t h e  amount o f  t ime  i n d i v i d u a l  c a r e g i v e r s
a r e  p r e p a r e d  t o  d e v o te  t o  them.
M a n i p u l a t i o n  o f  l e v e l s  o f  c a r e - o f f e r i n g  and c a r e - s e e k i n g  s h o u l d  
a l l o w  f u l l e r  answers  t o  b e  g i v e n  t o  t h e s e  q u e s t i o n s  t h r o u g h  p r e d i c t i o n s
d e r i v e d  from t h e  h y p o t h e s i s .
One i s s u e  r a i s e d  by t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  i n  
view o f  t h e  im p o r t a n c e  o f  f a t h e r s  and s i b l i n g s  as  w e l l  a s  m o th e r s  i n  
c a r i n g  f o r  i n f a n t s ,  i s  how t h i s  f i t s  i n  w i t h  k i n  s e l e c t i o n  th eory  
( H a m i l to n ,  1964a & 1964b; Maynard-Smi th ,  1964;  T r i v e r s , 1972 & 1 9 7 4 ) .  I n  
p a r t i c u l a r ,  i s  i t  r e a s o n a b l e  t o  e x p e c t  t h a t  i n  c e r t a i n  s i t u a t i o n s  
c o m p e n s a t i o n  and c o m p e t i t i o n  b e tw een  c a r e g i v e r s  t o  c a r e  f o r  i n f a n t s  w i l l  
o c c u r?
F i r s t  i t  i s  n e c e s s a r y  t o  e x p l a i n  t h e  e x i s t e n c e  o f  m u l t i p l e -  
c a r e g i v i n g  i n  m arm ose t s ,  L e u t e n e g g e r  (1973 ,  1979 & 1980) h a s  a r g u e d  
t h a t  e v o l u t i o n a r y  dw a r f i sm  i n  t h e  C a l l i t r i c h i d a e  h a s  f a v o u r e d  t h e  
de ve lopm en t  o f  t w i n n i n g  as  an a d a p t a t i o n  t o  reduce f o e t a l  s i z e  a t  f u l l  
t e r m  and e n s u r e  s u c c e s s f u l  d e l i v e r y  ( s e e  a l s o  F o rd ,  1 9 80 ) .  Monogamy 
t e n d s  t o  be  found  in  s p e c i e s  where males  and f em a le s  a r e  o f  s i m i l a r  
body s i z e  ( C l u t t o n - B r o c k  & Harvey ,  1976) and i n  p r i m a t e s  t h i s  i s  
r e s t r i c t e d  t o  a r b o r e a l  s p e c i e s  which  a r e  r e l a t i v e l y  s m a l l ,  e . g .  marmose ts  
a n d  t a m a r i n s ;  C a l l i  t h r i x , C e b u e l l a , Sag u in u s  and Leo n t o p i t h e  eus 
( L e u t e n e g g e r ,  1980) ,  G o e l d i ' s  monkey, C a l l i m i c o  g o e l d i i  (Moynihan,  1 9 76 ) ,  
owl monkeys, Aotus t r i v i r g a t u s  (D ixson & F le m in g ,  1981 ) ,  t i t i s , C a l l i c e b u s  
(Moynihan,  1976) ,  and t h e  l e s s e r  a p e s ,  H y l o b a t e s  and Symphalangus 
( C h i v e r s ,  1972 & 1974; Roonwal & Mohnot , 1977 ) .  Vdiere e c o l o g i c a l  f a c t o r s  
f a v o u r  d i s p e r s a l  i n t o  s m a l l  groups  and m o r p h o l o g i c a l  f a c t o r s  t e n d  
tow ards  e q u i v a l e n t  b e h a v i o u r  in  b o t h  s e x e s ,  t h e  f em a le  i s  l e f t  w i t h  a 
more o r  l e s s  pe rm anen t  mate t o  a s s i s t  i n  r a i s i n g  h e r  o f f s p r i n g .
The e f f o r t  p u t  i n t o  r a i s i n g  o f f s p r i n g  h a s  been  c a l l e d  p a r e n t a l
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i n v e s t m e n t  by T r i v e r s  (1972 & 1 9 74 ) ,  b u t  Dawkins (1978) h a s  s u g g e s t e d  a 
more g e n e r a l  t e rm ,  a l t r u i s m  i n v e s t m e n t ,  s i n c e  n o n - p a r e n t s  may a l s o  a s s i s t  
i n  t h e  c a r e  o f  i n f a n t s ,  as  i n  m arm ose t s .  T h i s  i n v e s t m e n t  i s  d e f i n e d  as 
any i n v e s t m e n t  by t h e  c a r e g i v e r  i n  an i n d i v i d u a l  i n f a n t  t h a t  i n c r e a s e s  
t h e  i n f a n t ’ s chance  o f  s u r v i v i n g  (and  h ence  r e p r o d u c t i v e  s u c c e s s )  a t  t h e  
c o s t  o f  t h e  c a r e g i v e r ’ s a b i l i t y  t o  i n v e s t  i n  o t h e r  i n f a n t s .  How an 
i n d i v i d u a l  c a r e g i v e r  d i s t r i b u t e s  i t s  i n v e s t m e n t  depends  on t h e  c o s t s  and 
bene f i t s  o f  t h e  a l t e r n a t i v e s .  I n  t h e  c a s e  o f  m arm o se t s ,  t h e  f e m a le  i s  
p r o d u c i n g  t w i n s  and t h e  c o s t  o f  r e a r i n g  two i n f a n t s  w i l l  b e  g r e a t e r  t h a n  
t h a t  o f  r e a r i n g  one .  However  i f  s u c c e s s f u l ,  t h e  f em a le  b e n e f i t s  by h a v i n g  
tw i c e  as  many o f f s p r i n g .  I t  i s  q u i t e  l i k e l y  t h a t  a f em a le  on h e r  own 
would  be  u n a b le  t o  r e a r  s u c c e s s f u l l y  b o t h  o f f s p r i n g  s i n c e  e v e n  a t  b i r t h  
tw i n s  may be  t h e  e q u i v a l e n t  o f  a f i f t h  o f  h e r  body w e i g h t ,  and a t  6 weeks 
one h a l f .  The c o s t  t o  t h e  m o th e r  i f  she  a lo n e  had  t o  c a r r y  t h e  i n f a n t s  
a round  would be v e ry  h i g h .  I t  i s  t h e r e f o r e  t o  t h e  b e n e f i t  o f  t h e  male  t o  
s ta y  and a s s i s t  t h e  f em a le  i n  c a r i n g  f o r  t h e  o f f s p r i n g .  S i n c e  t h e y  a r e  
monogamous, t h e  male  can b e  s u r e  t h a t  t h e  i n f a n t s  a r e  h i s  o f f s p r i n g  and 
by s p e n d in g  t im e  c a r i n g  f o r  them he  f r e e s  t h e  f em ale  t o  f o r a g e  u n h i n d e r e d  
and i n c r e a s e s  t h e  p r o b a b i l i t y  t h a t  t h e  young w i l l  r e a c h  m a t u r i t y .
The c o s t  to  a male who d i d  n o t  c a r e  f o r  i n f a n t s  would  b e  v e r y
h i g h  s i n c e  n o t  o n l y  does he  j e o p a r d i s e  t h e  s u r v i v a l  o f  t h a t  s e t  o f  
o f f s p r i n g ,  b u t  he  i s  u n l i k e l y  t o  be  a b l e  t o  go o f f  and f a t h e r  o t h e r s  i n  
t h e  meant ime as  t h i s  would mean e n t e r i n g  t h e  t e r r i t o r i e s  o f  o t h e r  m ales  
i n  which he may be  a t t a c k e d  and have  t o  f i g h t .  Maynard-Smi th  (1977) 
g i v e s  a m a t h e m a t i c a l  model t o  show t h a t  monogamy w i t h  b o t h  p a r e n t s  
c a r i n g  f o r  t h e  young i s  an e v o l u t i o n a r i l y  s t a b l e  s t r a t e g y  i n  s i t u a t i o n s  
where two p a r e n t s  can  r a i s e  t w i c e  as  many o f f s p r i n g  as  one ,  o r  where  
t h e  chance o f  a d e s e r t i n g  p a r e n t  r e - m a t i n g  i s  s m a l l .
S i m i l a r l y ,  i t  i s  i n  t h e  i n t e r e s t  o f  s i b l i n g s  t o  h e l p  c a r e  f o r
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i n f a n t s  b e f o r e  t h e y  ( t h e  s i b l i n g s )  a r e  o l d  enough t o  b r e e d  t h e m s e lv e s  
s i n c e  f u l l  s i b l i n g s  a r e  as  c l o s e l y  r e l a t e d  t o  e ach  o t h e r  (50%) as t h e y  
a r e  t o  t h e i r  own f u t u r e  o f f s p r i n g  (50%), and i n  a d d i t i o n  t h e y  w i l l  g e t  
v a l u a b l e  e x p e r i e n c e  i n  h a n d l i n g  i n f a n t s .  Epp le  (1975)  has  s u g g e s t e d  t h a t  
marmoset  m ales  and f e m a le s  a c t u a l l y  n e e d  t o  p a r t i c i p a t e  i n  t h e  c a r e  o f  
i n f a n t s  p r i o r  t o  be coming  p a r e n t s  t h e m s e lv e s  i n  o r d e r  t o  be  a b l e  t o  
p r o v i d e  a d e q u a t e  c a r e  f o r  t h e i r  own f i r s t - b o r n  i n f a n t s .  I n  a d d i t i o n ,  i t  
h a s  been  s u g g e s t e d  by  Neyman (1980)  t h a t  u n d e r  n a t u r a l  c o n d i t i o n s  i t  may 
be  v e r y  d i f f i c u l t  f o r  young a d u l t s  ( i n  t h i s  c a s e  S a g u i n u s  o e d i p u s ) t o  
e s t a b l i s h  a t e r r i t o r y .  I t  i s  t h e r e f o r e  i n  t h e  b e s t  i n t e r e s t s  o f  t h e  
o l d e r  s i b l i n g s  o f  a  group t o  s t a y  w i t h  t h e i r  p a r e n t s  and h e l p  r a i s e  
o t h e r  s i b l i n g s  r a t h e r  t h a n  t o  move away and p o s s i b l y  f a i l  t o  r a i s e  i n f a n t s  
o f  t h e i r  own t h r o u g h  b e i n g  u n a b l e  t o  e s t a b l i s h  a t e r r i t o r y  i m m e d i a t e l y .  
Ext reme c a s e s  o f  t h i s  s t r a t e g y  i n  o t h e r  s p e c i e s  can l e a d  t o  i n d i v i d u a l s  
h a v i n g  no young o f  t h e i r  own b u t  s t a y i n g  i n  t h e i r  n a t a l  g roup  and 
p e r m a n e n t l y  a s s i s t i n g  t h e  b r e e d i n g  p a i r .  T h i s  has  b e e n  o b s e r v e d  i n  A f r i c a n  
w i l d  dogs ( Lycaon p i c t u s ) where s u b o r d i n a t e  a d u l t  m a le s  ( r e l a t e d  t o  t h e  
dom ina n t ,  b r e e d i n g  male)  do n o t  u s u a l l y  e m i g r a t e  b u t  r em a in  w i t h  o t h e r  
male  r e l a t i v e s  and c a r e  f o r  t h e i r  pups (Frame e t  a l ,  1 9 79 ) .  B l a c k - b a c k e d  
j a c k a l s  ( Can is  m esom ela s ) may a l s o  s t a y  and a s s i s t  t h e i r  p a r e n t s  i n  
r a i s i n g  t h e  f o l l o w i n g  y e a r s  l i t t e r  and i t  h a s  been  shown t h a t  t h e y  can g a in  
more ( i n  t e rm s  o f  f i t n e s s )  by do ing  t h i s  t h a n  by f i n d i n g  a mate  and 
r e a r i n g  a f i r s t  l i t t e r  o f  t h e i r  own. Each o l d e r  s i b l i n g  c a r e g i v e r  adds 
a bou t  1 . 7  pups t o  a l i t t e r  r a i s e d  by i t s  f a m i l y ,  w he re as  t h e  r e p r o d u c t i v e  
s u c c e s s  o f  a b r e e d i n g  a d u l t  w i t h o u t  e x t r a  h e l p e r s  i s  on a v a r a g e  1 pup p e r  
l i t t e r  (Montgomerie ,  1981) .
Neyman was u n a b l e  t o  v e r i f y  w h e t h e r  o r  n o t  t h e  a d u l t  c a r e g i v e r s  
i n  h e r  t a m a r i n  g roups  were r e l a t e d  t o  t h e  b r e e d i n g  p a i r  ( i . e .  s i b l i n g s  
o r  a d u l t  o f f s p r i n g ) , b u t  d id  o b s e rv e  one p a i r  o f  i n f a n t s  b o r n  i n t o  a
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group which  were s t i l l  p a r t  o f  t h a t  g roup  t h r e e  y e a r s  l a t e r  when t h e  
s t u d y  ended  and had  t h e r e f o r e  been  f u l l y  m a tu r e  f o r  o v e r  a y e a r .
Marmoset  s o c i a l  o r g a n i s a t i o n  i s  t h u s  c o m p a t ib l e  w i t h  b o t h  k i n  
and i n d i v i d u a l  s e l e c t i o n .  T h i s  p rob le m  h a s  a l s o  been  a d d r e s s e d  i n  b i r d  
s p e c i e s  which  have  h e l p e r s  a t  t h e  n e s t  and i t  h a s  been  found  t h a t  i n  
some i n s t a n c e s  i n d i v i d u a l  s e l e c t i o n  i s  s u f f i c i e n t  t o  a c c o u n t  f o r  t h e  
h e l p i n g  b e h a v i o u r .  E i n ^ s e l e c t i o n r h o w e v e r ,  would  a p p e a r  t o  be  s i g n i f i c a n t  
i n  t h e  most  common c a s e s  o f  h e l p ,  t h a t  i s ,  o f f s p r i n g  h e l p i n g  p a r e n t s .  
Brown (1978) g i v e s  a u s e f u l  r e v i e w  o f  t h i s  a r e a .
On t h e  q u e s t i o n s  o f  w h e t h e r  c o m p e n s a t io n  and c o m p e t i t i o n  be tw een  
c a r e g i v e r s  t o  c a r e  f o r  i n f a n t s  a r e  c o m p a t i b l e  w i t h  k i n  s e l e c t i o n  t h e o r y ,  
c o m p e n s a t io n  can be  s e e n  as  an i n s u r a n c e  p o l i c y  a g a i n s t  s h o r t  t e rm  
d e f i c i e n c i e s  i n  a n o t h e r  i n d i v i d u a l ’s  c a r e g i v i n g  a b i l i t i e s .  I t  would  be 
a d v a n t a g e o u s ,  up t o  a p o i n t ,  f o r  an a n im a l  u n d e r  c e r t a i n  c o n d i t i o n s  t o  
be  a b l e  t o  g iv e  more t h a n  i t s  no rm a l  l e v e l  o f  c a r e .  Such c o n d i t i o n s  
m igh t  i n c l u d e  t h e  a n i m a l ’ s mate  b e i n g  i n j u r e d  o r  d e b i l i t a t e d ,  o r  an 
o l d e r  s i b l i n g  which was a l s o  a c a r e g i v e r  l e a v i n g  t h e  group o r  b e i n g  
removed by a p r e d a t o r .  T h i s  would  e n s u r e  t h e  i n f a n t s ’ im m edia te  s u r v i v a l .  
Tl iis a r r a n g e m e n t  has  been  found  t o  o c c u r  i n  t h e  b i p a r e n t a l  c i c h l i d  
( Aequ idens  p a r a g u a y e n s i s ) . I f  e i t h e r  p a r e n t  i s  removed e x p e r i m e n t a l l y  
t h e r e  i s  an i n c r e a s e  i n  t h e  p a r e n t a l  c a r e  o f  t h e  r e m a in i n g  p a r t n e r  so  
t h a t  t h e  amount o f  c a r e  e q u a l s  t h a t  e x h i b i t e d  by b o t h  p a r e n t s  t o g e t h e r  
i n  a no rm a l  p a i r  (Mrowka, 1982) .
However , a n im a ls  which  p e r m a n e n t l y  gave more c a r e  would be 
p e n a l i s e d  s i n c e  o t h e r  i n d i v i d u a l s  wou ld t h e n  be  a b l e  t o  t a k e  a d v a n ta g e  
o f  t h i s  by g i v i n g  l e s s  c a r e .  S i n c e  l e v e l s  o f  c a r e g i v i n g  have p r e s u m a b ly  
e v o l v e d  a lo n g  w i th  t h e  s p e c i e s ’ o t h e r  a b i l i t i e s ,  any pe rm anen t  i n c r e a s e  
o v e r  t h e  no rmal  l e v e l  w i l l  be  m a l a d a p t i v e  t o  t h a t  i n d i v i d u a l  and i s  
l i k e l y  t o  make i t  l e s s  e f f i c i e n t  a t  o t h e r  a c t i v i t i e s .
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T his  l e a d s  t o  t h e  i d e a  t h a t  i n d i v i d u a l s  have  a ' n o r m a l '  l e v e l  
o f  c a r e  which t h e y  a r e  p r e p a r e d  t o  g i v e .  To be most  e f f i c i e n t  t h e  
a n im a ls  s h o u ld  be a t  o r  n e a r  t h i s  normal  l e v e l  most  o f  t h e  t i m e ,  i . e .  i n  
no rmal  s i t u a t i o n s  o f  tw in  i n f a n t s  t h e  a n im a ls  a r e  g i v i n g  a  l e v e l  o f  c a r e  
which  i s  s u f f i c i e n t  f o r  b o t h  t w i n s  t o  s u r v i v e .  I t  i s  u n n e c e s s a r y  and 
i n e f f i c i e n t  f o r  them to  g i v e  any more c a r e  t h a n  t h i s ,  s o  t h i s  w i l l  have  
been  g r a d u a l l y  f i x e d  by e v o l u t i o n  as t h e i r  ' no rm a l  maximum' l e v e l  o f  
c a r e .  Th is  assumes t h a t  e c o l o g i c a l  c o n d i t i o n s  i n  t h e i r  n a t u r a l  e q u a t o r i a l  
and t r o p i c a l  f o r e s t  e n v i r o n m e n t  have  n o t  changed  s u b s t a n t i a l l y  o v e r  t h e i r  
e v o l u t i o n ,  s i n c e  a l t e r e d  c o n d i t i o n s  may r e q u i r e  a l t e r e d  b e h a v i o u r s  to  
cope .  Though n o t h i n g  i s  known o f  t h e  a n c e s t o r s  o f  l i v i n g  c a l l i t r i c h i d s , 
H e r s h k o v i t z  (1977) s u g g e s t s  t h a t  t h e i r  anatomy and b e h a v i o u r a l  
a d a p t a t i o n s  were p r o b a b l y  e s t a b l i s h e d  e a r l y  on and would have  changed  
l i t t l e  i n  an e q u a t o r i a l  h a b i t a t  t h a t  p r o b a b l y  rem a ine d  r e l a t i v e l y  s t a b l e  
t h r o u g h o u t  most o f  t h e  Ce noz o ic  e r a .
I f  t h i s  i s  t h e  c a s e ,  and an im a ls  have  a p a r t i c u l a r  l e v e l  o f  
c a r e  which t h e y  a r e  most  l i k e l y  t o  g i v e ,  i t  i s  p o s s i b l e  t o  e n v i s a g e  
s i t u a t i o n s  i n  which  c a r e g i v e r s  may compete o v e r  a c c e s s  t o  i n f a n t s . Fo r  
example ,  where t h e r e  a r e  f e w e r  i n f a n t s  than norm al  ( s i n g l e t o n s  i n s t e a d  
o f  t w i n s )  and where t h e r e  a r e  more c a r e g i v e r s  t h a n  no rm a l  ( e x t e n d e d  
f a m i ly  g r o u p s ) . I t  h a s  a l r e a d y  been  n o t e d  t h a t  s i n g l e  i n f a n t s  may 
r e c e i v e  more c a r e  than in d i v id u a l  tw in s  (Box, 1977;  Ing ram, 1 9 7 7 a ) .
I n  t h e  w i l d ,  i t  i s  p resumed t h a t  on r e a c h i n g  s e x u a l  m a t u r i t y  young 
a d u l t s  move ou t  o f  t h e i r  n a t a l  g roup  t o  s e t  up new g roups  and r e p r o d u c e  
(Kleiman ,  1979) ,  so  a b n o rm a l l y  l a r g e  numbers  o f  c a r e g i v e r s  a r e  u n l i k e l y  
t o  be found.  However,  a n im a ls  i n  c a p t i v i t y  have  been  k e p t  i n  much 
l a r g e r  g ro u p s ,  f o r  example 18 t o  20 i n d i v i d u a l s  i n c l u d i n g  o f f s p r i n g  6 
o r  7 y e a r s  beyond t h e  normal  age o f  s e x u a l  m a t u r i t y  (Kle iman ,  1 9 7 9 ) .
In  t h e s e  c o n d i t i o n s  t h e  a d u l t  female  a p p e a r s  t o  s u p p r e s s  o v u l a t i o n  i n
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h e r  d a u g h t e r s  t h r o u g h  t h e  a c t i o n  o f  pheromones (Hearn ,  1977) and t h e r e  
i s  an e x c e s s  o f  c a r e g i v e r s .  I n  t h i s  s i t u a t i o n  i t  would be p o s s i b l e  t o  
t e s t  w h e t h e r  o r  n o t  c o m p e t i t i o n  be tween  c a r e g i v e r s  f o r  a c c e s s  t o  i n f a n t s  
a c t u a l l y  o c c u r r e d ,  as  would be p r e d i c t e d  by t h e  c a r e g i v i n g / c a r e - s e e k i n g  
h y p o t h e s i s .  V a r y in g  t h e  numbers  o f  c a r e g i v e r s  would  a l s o  answer  t h e  
q u e s t i o n  o f  how t h e  combined amount o f  c a r e  o f f e r e d  by a l l  c a r e g i v e r s  
compares  w i t h  t h e  amount  o f  c a r e  s o u g h t  by i n f a n t s .
I n  one s t u d y  where  common marmoset s  were h o u s e d  i n  l a r g e  rooms
c o n t a i n i n g  f a m i l y  g r oups  o f  up t o  tw e lv e  i n d i v i d u a l s  i n f a n t s  w ere  n o t
o b s e r v e d  t o  b e  o f f  c a r e g i v e r s  b e f o r e  a b o u t  5 weeks o f  age .  T h i s  c o n t r a s t s  
w i t h  t h e  p r e s e n t  s t u d y  where i n f a n t s  a r e  o f f  f o r  a p p r o x i m a t e l y  10% o f  
t h e  t o t a l  t im e  o b s e r v e d  as  e a r l y  as  2 weeks o f  age ( f i g u r e  4 . 1 0 ) .  T h i s  
c o n t r a s t  i s  t o  be  e x p e c t e d  from t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  
s i n c e  a p p r o x i m a t e l y  t w i c e  as  many c a r e g i v e r s  a r e  a v a i l a b l e  t o  c a r r y  t h e  
i n f a n t s  ( B uc he r ,  1980 & p e r s .  comm.). O b s e r v a t i o n s  o f  t h e s e  a n im a l s  a l s o  
s u g g e s t e d  t h a t  c o m p e t i t i o n  was o c c u r r i n g .  Mothers  were  s e e n  t o  push  
away s i b l i n g s  who were  a t t e m p t i n g  t o  groom i n f a n t s  and s i b l i n g s  were 
s e en  t o  i n t e r f e r e  w i t h  e a ch  o t h e r s ’ a t t e m p t s  t o  t a k e  i n f a n t s  f rom p a r e n t s
C a r r i e r s  a c t i v e l y  p r e v e n t e d  o t h e r  i n d i v i d u a l s  t a k i n g  i n f a n t s  f rom them
by l e a v in g ,  a g g r e s s iv e  s t a r e s ,  g r a sp in g ,  b i t i n g  and "erh-erh"  
v o c a l i z a t i o n s  ( B u c h e r ,  1980) .
T h i s  l i n e  o f  i n v e s t i g a t i o n  was n o t  p o s s ib l e  t o  f o l l o w  up i n  
t h i s  s t u d y  s i n c e  c o n s t r a i n t s  on t h e  amount o f  sp a ce  a v a i l a b l e  d i d  n o t  
a l low  t h e  use  o f  l a r g e r  cages  which  c o u ld  t a k e  more a n i m a l s .  I n s t e a d ,  
i t  was d e c i d e d  t o  t e s t  t h e  h y p o t h e s i s  by making a s e r i e s  o f  p r e d i c t i o n s  
as  t o  what  would happen i f  c a r e g i v i n g  l e v e l s  were a l t e r e d ,  and th en  to  
a l t e r  t h o s e  l e v e l s  and malce o b s e r v a t io n s  to  record  w h e t h e r  o r  n o t  
b e h a v i o u r  d i d  change  i n  t h e  p r e d i c t e d  d i r e c t i o n .
From b i r t h ,  i n f a n t s  a r e  communica t ing t h e i r  s t a t e  and t h e i r
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ne e ds  t o  t h e i r  c a r e g i v e r s .  I f  t h e i r  s i g n a l s  a r e  a c c u r a t e l y  p e r c e i v e d  and 
a p p r o p r i a t e l y  r e s p o n d e d  t o ,  t h e  r e s u l t i n g  c a r e g i v e r - i n f a n t  r e l a t i o n s h i p  
i s  c h a r a c t e r i z e d  by sy n c h ro n y  and i s  such  t h a t  i t  would be e x p e c t e d  t o  
f a c i l i t a t e  i n f a n t  de v e lo p m en t .  But  i f  a c a r e g i v e r ’s r e s p o n s i v e n e s s  i s  
a l t e r e d  by ,  f o r  example,  t h e  a d m i n i s t r a t i o n  o f  a b e h a v i o u r - m o d i f y i n g  
d r u g ,  t h e  r e l a t i o n s h i p  w i l l  be  a l t e r e d ,  and deve lopm en t  changed .  I f  t h e  
d r u g  c a u s e s  s p e c i f i c  b e h a v i o u r  c h a n g e s ,  changes  i n  r e l a t i o n s h i p s  s h o u l d  
be  p r e d i c t a b l e  f rom a model  o f  no rm a l  d e v e lo p m en t .  I n f a n t s  may ” do 
b e t t e r ” t h a n  p r e d i c t e d  i f  o t h e r  c a r e g i v e r s  a c c e p t  and a l l o w  f o r  changes  
i n  t h e  b e h a v i o u r  o f  t h e  d rugged  a n im a l ,  t hough  c o m p e n s a t io n  by p a r e n t s  
and s i b l i n g s  was n o t  s e e n  t o  o c c u r  i n  t h e  r e s u l t s  o f  P a r t  I .
I t  was t h e r e f o r e  d e c i d e d  t o  u se  a d ru g  t o  a l t e r  c a r e g i v i n g  
l e v e l s .  An a l t e r n a t i v e  method would  have  be e n  t o  remove a. c a r e g i v e r  f rom 
t h e  group f o r  a w h i l e ,  i . e .  a s e p a r a t i o n  s t u d y ,  b u t  t h e  e f f e c t s  o f  t h i s  
would  have  been  as  p ro n o u n ce d  on o t h e r  members o f  t h e  group as  on t h e  
i n f a n t ,  and t h e  d i s r u p t i o n  among o t h e r  c a r e g i v e r s  c a u s e d  by an 
i n d i v i d u a l ' s  d i s a p p e a r a n c e  and r e t u r n  would have  masked any e f f e c t  due 
t o  t h e  r e d u c t i o n  i n  t h e  t o t a l  amount o f  c a r e  a v a i l a b l e  t o  t h e  i n f a n t .  
Th is  h a s  be e n  s e e n  i n  r h e s u s  monkeys where i n f a n t s  whose m o th e r s  were  
removed f o r  13 days r e c e i v e d  l e s s  a d e q u a t e  m a t e r n a l  c a r e  when t h e i r  
m o the r s  were r e t u r n e d  t h a n  d i d  i n f a n t s  who had  t h e m s e lv e s  be e n  removed,  
b e c a u s e  m o th e r s  removed and t h e n  r e - i n t r o d u c e d  t o  t h e  group were  
p r e - o c c u p i e d  w i t h  r e - e s t a b l i s h i n g  r e l a t i o n s h i p s  w i t h  t h e i r  group 
companions,  and were t h e r e f o r e  l e s s  a t t e n t i v e  t o  t h e i r  i n f a n t s  ( H i n d e , 
1977) .
The f o l l o w i n g  p r e d i c t i o n s  were made t o  be t e s t e d  i n  P a r t  I I  
assuming t h e  d rug  t o  be  u s e d  would c a u se  d rugged  a n im a ls  t o  o f f e r  a 
r e d u c e d  amount o f  c a r e  t o  i n f a n t s :
1) I f  t h e  i n f a n t  r e c e i v e s  l e s s  c a r e ,  i t s  a t t e n t i o n  w i l l  be  d i v e r t e d
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from non -  c a r e - s e e k i n g ,  s o c i a l i z i n g  a c t i v i t i e s  such  as  p la y ,  t o  more 
d i r e c t  c a r e - s e e k in g  a c t i v i t i e s .
2) With t h e  d rugged  a n im a l  o f f e r i n g  l e s s  c a r e ,  t h e  i n f a n t  w i l l  s e ek  
c a r e  f rom o t h e r  c a r e g i v e r s ,  i n  o r d e r  o f  p r e f e r e n c e .  Tha t  i s ,  i t  w i l l  
s e e k  c a r e  f rom t h o s e  r a t e d  h i g h e r  as c a r e g i v e r s  ( i . e .  more p r e f e r r e d  
f a m i ly  members) more o f t e n  t h a n  t h o s e  r a t e d  low e r .
3) I f  c a r e g i v e r s  do n o t  c om pe nsa te ,  t h e  amount o f  c a r e  o f f e r e d  by 
d i f f e r e n t  i n d i v i d u a l s  ( e x c l u d i n g  t h e  d rugged  a n im a l )  i s  e x p e c t e d  t o  be 
i n  t h e  same r e l a t i v e  p r o p o r t i o n s  as  i n  t h e  u n d i s t u r b e d  s i t u a t i o n  ( e x c e p t  
i n  t h e  u n l i k e l y  e v e n t  t h a t  a l l  a n im a l s  compensa te  t o  e x a c t l y  t h e  same 
d e g re e  t o  make up f o r  t h e  d e f i c i e n c i e s  o f  t h e  d rugged  a n i m a l ) .
4) I n  c o n t r a s t  t o  3) above ,  i f  some c a r e g i v e r s  do compensa te  f o r  t h e  
r e d u c e d  t o t a l  amount o f  c a r e ,  t h o s e  c a r e g i v e r s  w i l l  g i v e  p r o p o r t i o n a t e l y  
and a b s o l u t e l y  more c a r e  t h a n  i n  t h e  u n d i s t u r b e d  c o n d i t i o n .
5) I f  c a r e g i v e r s  have  a maximum l e v e l  o f  c a r e  and t h i s  i s  c l o s e  t o  b e i n g  
r e a c h e d  in  t h e  no rm a l  s i t u a t i o n ,  i n f a n t s  a r e  e x p e c t e d  t o  sp e n d  more t im e  
o f f  and i n  f a m i l y  h u d d l e s  when t h e  t o t a l  amount o f  c a r e  i s  r e d u c e d  by 
d r u g g in g ,  t h a n  i n  t h e  u n d i s t u r b e d  s i t u a t i o n .
6) I f  c a r e g i v e r s  p romote  i n f a n t  in d ep e n d e n c e  by r e j e c t i o n s  and g e n e r a l l y  
reduc in g  t h e i r  care  and a t t e n t io n  t o  th e  i n f a n t  (Hansen, 1966; Hinde & 
S p e n c e r - B o o t h , 1967a & 1968; J e n s e n  e t  a l ,  1969 & 1 9 7 3 ) ,  i n f a n t s  would  
be e x p e c te d  to  become independent e a r l i e r  i f  care  i s  reduced by d ru g g in g .
These p r e d ic t io n s  were i n v e s t i g a t e d  by r e p e a t in g  t h e  
o b s e r v a t i o n  s c h e d u l e  u s e d  i n  P a r t  I w i t h  t h e  a d d i t i o n  o f  d rug  
a d m i n i s t r a t i o n  on a fu r th e r  sample o f  i n f a n t s  t o  g iv e  p r e c i s e l y  
comparab le  r e s u l t s .  T his  c o n s t i t u t e d  P a r t  I I  and t h e  r e s u l t s  a r e  g i v e n  
i n  ch ap ter  6.  The s e l e c t i o n  and t e s t i n g  o f  t h e  d rug  t o  be  u s e d  a r e  
d e s c r i b e d  i n  t h e  f o l l o w i n g  c h a p t e r  ( 5 ) .
A f u r th e r  q u e s t i o n  r a i s e d  by a d m i n i s t e r i n g  d rugs  t o  a l t e r
217
c a r e g iv in g  b eh av iou r  i s  how lon g  do the  e f f e c t s  l a s t ?  The e f f e c t s  o f  
a l t e r e d  c a r e g iv in g  on th e  in f a n t  may d isa p p e a r  when th e  immediate  
e f f e c t s  o f  the  drug on th e  c a r e g iv e r  wear o f f ,  or  th ey  may p e r s i s t  fo r
l o n g e r .  Animals  which  e x p e r ie n c e d  a l t e r e d  c a r e g i v i n g  l e v e l s  as  i n f a n t s  
may behave  d i f f e r e n t l y  as  c a r e g i v e r s  t h e m s e l v e s  l a t e r  on i n  l i f e  ( s e e  
Harlow e t  a l ,  1 9 6 6 ) .  T h i s  q u e s t io n  w i l l  a l s o  be i n v e s t i g a t e d  p a r t l y  i n  
c h a p t e r  6 and f u r th e r  i n  c h a p t e r  7.
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CHAPTER 5 -  P r e l i m i n a r y  Drug T e s t i n g
5 .1 )  REQUIREMENTS
The aim o f  t h e  p r e l i m i n a r y  drug  t e s t s  was t o  f i n d  a s u b s t a n c e  
s u i t a b l e  f o r  u s e  as  a  t o o l  i n  m o d i f y in g  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  
i n  such  a way a s  t o  t e s t  t h e  model  o f  i n f a n t  s o c i a l  deve lopm en t  o b t a i n e d  
from o b s e r v i n g  t h e  u n d i s t u r b e d  f a m i l y  groups i n  t h e  f i r s t  p a r t  o f  t h e  
s t u d y .
The f i r s t  p rob le m  was which  p a r t i c u l a r  r e l a t i o n s h i p s  t o  
mod ify .  I t  was f e l t  t h a t  t h e  s u b j e c t ' s  m o th e r s  should  n o t  e x p e r i e n c e  
drug  a d m i n i s t r a t i o n  s i n c e  t h e y  would a t  t h e  t im e  be pregnant w i t h  t h e i r  
n e x t  s e t  o f  o f f s p r i n g ,  and t h e  p o s s i b i l i t y  t h a t  c h e m i c a l l y  a l t e r i n g  t h e  
m o t h e r s '  b e h a v i o u r  m ig h t  a f f e c t  t h e  i n f a n t s  ' i n  u t e r o '  c o u l d  n o t  be 
r u l e d  o u t .  S u b s t a n c e s  g iv en  t o  a p r e g n a n t  mammal can  p a s s  t o  t h e  f o e t u s  
from t h e  m o t h e r ' s  b l o o d s t r e a m  b o t h  a c r o ss  t h e  p l a c e n t a  (by d i f f u s i o n  
i n t o  t h e  i n f a n t ' s  c i r c u l a t o r y  s y s t e m ) ,  and a f t e r  p a r t u r i t i o n  v i a  t h e  
m i lk  (by d i f f u s i o n  and r e v e r s e d  p i n o c y t o s i s  i n t o  t h e  mammary g l a n d  
a l v e o l a e ) . T h i s  i s  w e l l  known i n  humans and o t h e r  mammals (Cole  and 
H a i l e y , 1975;  J u l i e n ,  1975;  O ' B r i e n ,  1974;  Y o r h e r r ,  1 9 7 4 ) .  F o r  example ,  
t h e  b a r b i t u r a t e  s e c o b a r b i t a l  when a d m i n i s t e r e d  t o  human m o t h e r s  
i n t r a v e n o u s l y  d u r i n g  l a b o u r ,  p a s s e s  a c r o s s  t h e  p l a c e n t a  i n  s i g n i f i c a n t  
amounts and b l o o d  l e v e l s  i n  t h e  m o th e r  and i n  t h e  newborn i n f a n t  can be 
a lm os t  i d e n t i c a l  ( a t  abou t  f o u r  mic rograms  p e r  m i l l i l i t r e )  t e n  m i n u t e s  
a f t e r  i n j e c t i o n  (Roote  e t  a l ,  1961) .  Any drug  g i v e n  t o  t h e  m o th e r  has  
t h i s  p o t e n t i a l  o f  e n t e r i n g  t h e  i n f a n t  ( O 'B r i e n ,  1974) .  U s e f u l  r e v i e w s  o f  
t h i s  a r e a  a r e  g i v e n  by A le k s an d ro w ic z  (1974)  and Bowes e t  a l  ( 1 9 7 0 ) .
The d e v e l o p i n g  b r a i n  and b e h a v i o u r  a r e  most  v u l n e r a b l e  t o
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m o d i f i c a t i o n  by e n v i r o n m e n t a l  f a c t o r s  ( e . g .  d r u g s )  d u r i n g  t h e  ' g ro w th  
s p u r t '  p e r i o d  o f  t h e  b r a i n .  T h i s  s e n s i t i v e  t im e  f a l l s  w i t h i n  t h e  f i r s t  
t h i r d  o f  p r e g n a n c y  i n  humans (Dobbing and S m a r t ,  1974;  G o l d s t e i n  e t  a l ,  
1 9 68 ) .  I n  t h e  m arm ose t s ,  t h e  most  a p p r o p r i a t e  t i m e  f o r  m o d i f y in g  t h e  
m o t h e r ' s  b e h a v i o u r  by d rug  a d m i n i s t r a t i o n  would  a l s o  f a l l  w i t h i n  t h e  
f i r s t  t h i r d  o f  h e r  n e x t  p r e g n a n c y .  T h i s  h a s  t o  be  p r e v e n t e d  s i n c e  t h e  
n e x t  o f f s p r i n g  s e t  w i l l  c o n t a i n  a n o t h e r  i n f a n t  s u b j e c t  and i t  i s  
d e s i r a b l e  t h a t  a l l  s u b j e c t s  e x p e r i e n c e  c o n d i t i o n s  a s  s i m i l a r  a s  p o s s i b l e  
so  t h a t  d a t a  f rom a l l  can be  m e a n i n g f u l l y  combined and compared .
E x c l u d i n g  t h e  m o th e r s  l e a v e s  t h e  f a t h e r s ,  o l d e r  s i b l i n g s  and 
t w i n s  whose b e h a v i o u r  c o u l d  be  m o d i f i e d .  The b e s t  t i m e  t o  i n t e r f e r e  w i t h  
r e l a t i o n s h i p s  f o r  maximum e f f e c t  i s  a t  t h e  t im e  when t h e  i n d i v i d u a l  
i n v o l v e d  i s  a t  i t s  most  i m p o r t a n t  t o  t h e  i n f a n t ,  t h a t  i s ,  when t h a t  
p a r t i c u l a r  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p  i s  c l e a r l y  d e f i n e d  and w e l l  
d e v e l o p e d .  Such s t a g e s  can be s e en  i n  t h e  c a s e s  o f  t h e  f a t h e r  and o f  t h e  
o l d e r  s i b l i n g s ,  where  i n t e r a c t i o n s  w i t h  t h e  i n f a n t  v a r y  c o n s i d e r a b l y  i n  
q u a l i t y  and e x t e n t  d e pe nd ing  on t h e  age o f  t h e  i n f a n t  ( s e e  c h a p t e r  4 ) .  
However , i n  t h e  c a s e  o f  t h e  i n f a n t ' s  t w in  t h e  r e l a t i o n s h i p  a p p e a r s  
r e l a t i v e l y  more u n i fo r m  t h r o u g h o u t  t h e  p e r i o d  s t u d i e d .
I t  was d e c i d e d  t h e r e f o r e  n o t  t o  i n t e r f e r e  w i t h  t h e  m o t h e r s '  o r  
t w i n s '  b e h a v i o u r ,  b u t  t o  a l t e r  t h e  i n f a n t s '  r e l a t i o n s h i p s  w i t h  t h e i r  
f a t h e r s  and w i t h  t h e i r  o l d e r  s i b l i n g s ,  a t  ages  a p p r o p r i a t e  t o  t h e i r  
im p o r t a n c e  a s  c a r e g i v e r s  t o  t h e i r  i n f a n t s .
The seco n d  q u e s t i o n  t o  be answ ered  was wh ich  was t h e  b e s t  way 
t o  a l t e r  t h e s e  r e l a t i o n s h i p s .  Us ing  d r u g s  an an im a l  c o u ld  be made t o  be 
e i t h e r  more a c t i v e  and o u t g o i n g ,  by u s i n g  s t i m u l a n t s  such  as  amphetamine,  
c o c a i n e  o r  m e t h y l p h e n i d a t e ; o r  i t  c o u l d  be  made t o  be more p a s s i v e  and 
w i th d ra w n ,  u s i n g  s e d a t i v e s  such  as  b a r b i t u r a t e s  o r  b e n z o d i a z e p i n e s ,  o r  
t r a n q u i l l i z e r s  i n c l u d i n g  p h e n o t h i a z i n e s  o r  h a l o p e r i d o l .  I f  an a n im a l  i s
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g i v e n  a s t i m u l a n t  t h i s  w i l l  n o t  be  s e l e c t i v e  bu t  w i l l  make t h e  an imal  
more a c t i v e  i n  r e l a t i o n  t o  a l l  o t h e r  i n d i v i d u a l s  a round  i t  , and n o t  
j u s t  t h e  i n f a n t  s u b j e c t .  T h i s  would be l i k e l y  t o  a l t e r  r a d i c a l l y  a l l  t h e  
r e l a t i o n s h i p s  i n  t h e  g r o u p ,  v i a  t h e  l i n k s  i n  t h e  s o c i a l  n e x u s ,  ( s e e  
c h a p t e r  1; Hinde ,  1975a,and 1976;  N a d e l ,  1957)  be tween  t h e  d rugged  a n im a l ,  
t h e  o t h e r  i n d i v i d u a l s  and t h e  s u b j e c t ,  and t h e r e b y  v a s t l y  c o m p l i c a t e  t h e  
i s s u e  o f  p r e c i s e l y  which  r e l a t i o n s h i p  change  was a f f e c t i n g  t h e  i n f a n t ’s 
b e h a v i o u r .  T h i s  ’w h o l e - g r o u p ’ e f f e c t  i s  l i k e l y  t o  be  l e s s  i m p o r t a n t  i f  
t h e  an im al  i s  s im p ly  made t o  be more p a s s i v e ,  t o  i n t e r a c t  l e s s ,  t o  ’ t a k e  
t h e  i n i t i a t i v e ’ l e s s .  As a  r e s u l t  o f  t h i s ,  t h e  e f f e c t s  on t h e  i n f a n t ’s 
b e h a v i o u r  would  be l e s s  d i f f i c u l t  t o  i n t e r p r e t .  The re  i s  a l s o  l e s s  r i s k  
o f  i n j u r y  o r  damage due t o  d r u g - i n d u c e d  h y p e r a c t i v e  o r  a g g r e s s i v e  
i n d i v i d u a l s .
I t  was t h e r e f o r e  d e c i d e d  t o  a l t e r  t h e  c a r e g i v e r s '  b e h a v i o u r  
such  t h a t  s o c i a l  i n t e r a c t i v e  b e h a v i o u r  .was d e p r e s s e d .  T h i s  would be  
e x p e c t e d  t o  c a u se  r e l a t i o n s h i p s  t o  become l e s s  i n t e n s e ,  and l e s s  
c o n t r o l l e d  o r  d om ina te d  by t h e  c a r e g i v e r ,  who would become more p a s s i v e  
and t o l e r a n t .  By c om par ing  t h e  i n f a n t s '  b e h a v i o u r  i n  t h e  s e cond  p a r t  o f  
t h e , s t u d y ,  where t h e  d ru g s  would be u s e d ,  w i t h  t h e  b e h a v i o u r  e x p e c t e d  on 
t h e  b a s i s  o f  t h e  o b s e r v a t i o n s  i n  t h e  f i r s t  p a r t  o f  t h e  s t u d y ,  t h e  
u n d i s t u r b e d  p h a s e ,  t h e  v a l i d i t y  o f  t h e  model  o f  i n f a n t  s o c i a l  
deve lopmen t  c o u ld  be t e s t e d .
A p r e l i m i n a r y  s t u d y  o f  t h e  r e s u l t s  f rom t h e  u n d i s t u r b e d  i n f a n t s  
showed t h a t  f a t h e r s  were  o f  p a r t i c u l a r  i m p o r t a n c e  when t h e  i n f a n t s  were  
f o u r  weeks o f  age ,  s p e n d i n g  more t im e  c a r r y i n g ,  grooming and w i t h  
i n f a n t s  t h a n  o t h e r  c a r e g i v e r s . O l d e r  s i b l i n g s  had most  impact  a t  a round  
14 weeks ,  becoming  i m p o r t a n t  p l a y  p a r t n e r s  ( s e e  c h a p t e r  4 f o r  d e t a i l s ) .
I t  was t h e r e f o r e  d e c i d e d  t o  t a k e  t h e s e  ages as  a p p r o p r i a t e  t i m e s  f o r  
t h e  a d m i n i s t r a t i o n  o f  t h e  b e h a v i o u r - m o d i f y i n g  d rug .
F o l lo w in g  t h e  same o b s e r v a t i o n  s c h e d u l e  as  f o r  t h e  f i r s t  p a r t
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o f  t h e  s t u d y  ( s e e  c h a p t e r  3 ) ,  t h e  d rugged  m o n k e y ' s  b e h a v i o u r  ne e ded  t o  
be a f f e c t e d  f o r  a bou t  f o u r  days i n  o r d e r  t h a t  a l l  t h e  w a tc h e s  c o u ld  be 
c o m p le te d  a t  t h a t  age .  As t h e  p r o c e d u r e  o f  c a t c h i n g  and rem oving  an 
a n im a l  f o r  i n j e c t i o n  seems t o  c a u s e  a d e g r e e  o f  e x c i t e m e n t  and 
d i s t u r b a n c e  among t h e  o t h e r  a n im a ls  i n  t h e  same room, i n c l u d i n g  p o s s i b l y  
o t h e r  s u b j e c t s  f rom o t h e r  f a m i l i e s  which may be b e i n g  o b s e r v e d  t h a t  
week,  i t  was n e c e s s a r y  t o  keep  t h i s  a c t i v i t y  t o  a minimum, i . e .  by u s i n g  
a d ru g  whose e f f e c t s  wou ld l a s t  t h e  f o u r  days  r e q u i r e d ,  t h e r e b y  
n e c e s s i t a t i n g  o n l y  a s i n g l e  a d m i n i s t r a t i o n  p e r  an im a l  p e r  a g e .
In  summary, a d ru g  was r e q u i r e d  which  c o u l d  be i n j e c t e d  t o  
c a u s e  a r e d u c t i o n  i n  s o c i a l  i n t e r a c t i o n s  o v e r  a  p e r i o d  o f  f o u r  d a y s .
5 . 2 )  BACKGROUND
A v a s t  amount o f  r e s e a r c h  i n v o l v i n g  a n im a l s  ( i n c l u d i n g  man) 
and b e h a v i o u r - m o d i f y i n g  d r u g s  h a s  been  c a r r i e d  o u t ,  b o t h  w i t h  
r e g a r d  t o  t e s t i n g  new p h a r m a c e u t i c a l  p r o d u c t s  ( f o r  example f l u p h e n a z i n e , 
a d e r i v a t i v e  o f  which i s  l a t e r  u s e d  i n  t h i s  s t u d y ,  s e e  G r a v e r  e t  a l ,
1965;  High e t  a l ,  1960;  L a f f a n  e t  a l ,  1 9 6 0 ) ,  and a l s o  i n  t h e  s e a r c h  f o r  
c u r e s  f o r  such  p rob le m s  as  drug abuse  and a d d i c t i o n ,  f o r  example  i n  t h e  
s t u d y  o f  a m p h e ta m in e - in d u c e d  b e h a v i o u r s  (Haber  e t  a l ,  1981;  S c r a g g s  and 
R i d l e y ,  1979) .
Most o f  t h e  p h a r m a c o l o g i c a l  work i s  c o n c e r n e d  w i t h  t h e  s t u d y  
o f  t h e  d rugs  t h e m s e l v e s ,  t h e i r  s i t e  o f  a c t i o n ,  m e t a b o l i c  f a t e ,  
b i o c h e m i c a l  and p h y s i o l o g i c a l  e f f e c t s ,  and s i d e - e f f e c t s , F o r  e x a m p le ,  
D rey fus  e t  a l  (1971) r e p o r t  in  d e t a i l  t h e  m e t a b o l i c  f a t e  o f  r a d i o a c t i v e  
ca rbon  l a b e l l e d  f l u p h e n a z i n e  i n  dogs and r h e s u s  monkeys.  They g i v e  t h e  
p r o p o r t i o n  o f  t h e  dose  a d m i n i s t e r e d  e x c r e t e d  v i a  t h e  u r i n e ,  f a e c e s ,  b i l e  
and e x p i r e d  a i r ,  and t h e  p r e c i s e  l o c a l i z a t i o n  o f  t h e  m e t a b o l i t e s  i n  t h e
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dogs'  t i s s u e s .  J e n n e r  e t  a l  (1979) s t u d i e d  t h e  e x t r a p y r a m i d a l  r e a c t i o n s  
i n d u c e d  by v a r i o u s  n e u r o l e p t i c s  i n  baboons  and r a t s ,  and K j e l l b e r g  and 
Randrup (1972o) t h e  s t e r e o t y p i e s  p r o d u c e d  by amphetamine i n  v e r v e t  
monkeys ( C e r c o p i t h e c u s  a e t h i o p s ) . Bunney (1977)  r e v i e w s  work c a r r i e d  ou t  
on t h e  mechanism o f  a c t i o n  o f  a n t i p s y c h o t i c  d ru g s  and on p r e d i c t i n g  
t h e i r  t h e r a p e u t i c  e f f i c a c y .  Much o f  t h i s  r e s e a r c h  i s  b a s e d  on t h e  
a s s u m p t io n  t h a t  knowledge o f  where and how t h e r a p e u t i c a l l y  e f f e c t i v e  
d ru g s  a c t  i n  t h e  c e n t r a l  n e r v o u s  s y s te m  may p r o v i d e  s i g n i f i c a n t  c l u e s  as  
t o  t h e  p a t h o l o g y  u n d e r l y i n g  t h e  v a r i o u s  m e n t a l  d i s o r d e r s  t h e s e  d r u g s  a r e  
u s e d  t o  t r e a t .
C l i n i c a l  r e s e a r c h  c o n c e n t r a t e s  on human s o c i a l  and m e d i c a l  
p ro b le m s  a s s o c i a t e d  w i t h  d r u g s  and r e l i e s  m a i n ly  on d a t a  f rom p a t i e n t s  
a l r e a d y  u n d e r g o i n g  t r e a t m e n t ,  o r  on e x p e r i m e n t s  u s i n g  v o l u n t e e r s  ( f o r  
exam ple ,  Bunney e t  a l ,  1979;  DiMascio e t  a l ,  1967;  and s e e  S q u ib b ,  1978 
f o r  f u r t h e r  r e f e r e n c e s ) .
A t h i r d  a r e a  i n  which d ru g s  a r e  b e i n g  i n v e s t i g a t e d  i s  i n  
a t t e m p t s  t o  p r o d u c e  and s i m u l a t e  n e u r o s e s  and p s y c h o s e s  i n  a n im a l s  i n  
o r d e r  t h a t  t h e  e t i o l o g y  o f  t h e  d i s e a s e s  may be  s t u d i e d  i n  d e t a i l .
Examples  i n c l u d e  p a r a n o i d  s c h i z o p h r e n i a  (G am bi l l  and K o r n e t s k y ,  1976;  
Haber  e t  a l ,  1977; Habe r  e t  a l ,  1979;  R i d l e y  and B a k e r , i n  p r e s s ) ,  
P a r k i n s o n ' s  d i s e a s e  ( G o l d s t e i n  e t  a l ,  1 9 79 ) ,  e x t r a p y r a m i d a l  r e a c t i o n s  
(Diamond and B o r i s o n ,  1979; J e n n e r  e t  a l ,  1 9 7 9 ) ,  and a l s o  s e p a r a t i o n -  
in d u c e d  d e p r e s s i o n  (Kraemer and McKinney, 1979; Suomi e t  a l ,  1 9 78 ) .
In  none o f  t h e s e  a r e a s  a r e  t h e  p r e c i s e  b e h a v i o u r a l  e f f e c t s  o f  
t h e  d r u g ,  and i n  p a r t i c u l a r  i t s  e f f e c t s  on s o c i a l  b e h a v i o u r ,  g i v e n  f u l l  
c o n s i d e r a t i o n .  An e x c e p t i o n ,  a t  l e a s t  t o  a c e r t a i n  e x t e n t ,  o c c u r s  i n  t h e  
t h i r d  a r e a  above where R i d l e y ' s  group ( R i d l e y  e t  a l ,  1979;  S c r a g g s  e t  a l ,  
1979)  d i v i d e  t h e  common m a r m o s e t ' s  b e h a v i o u r  i n t o  a s m a l l  number  o f  v e r y  
b r o a d  b e h a v i o u r a l  c a t e g o r i e s  and measure  how t h e  f r e q u e n c i e s  o f
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o c c u r r e n c e  o f  t h e s e  change  w i t h  a d m i n i s t r a t i o n  o f  amphe tamine ,  
h a l o p e r i d o l  and apomorph ine .  The c a t e g o r i e s  c o n s i s t  o f  1)  c h e c k i n g ,  
i . e .  movements o f  t h e  h e a d ,  2) a c t i v i t i e s ,  i . e .  movements o f  p a r t  o f  
t h e  body,  i n c l u d i n g  e a t i n g ,  d r i n k i n g ,  a u tog room ing  and o b j e c t  
m a n i p u l a t i o n ,  3) c o n t a c t ,  any t y p e  i n c l u d i n g  a l l o g r o o m i n g ,  f i g h t i n g ,  
p l a y i n g  and s e x u a l  a c t i v i t y ,  4) l o c o m o t i o n , and 5) i n a c t i v i t y .  T h i s  
app roa c h  t o  t h e  s t u d y  o f  d ru g s  i s  a  r e l a t i v e l y  n o v e l  o n e .  See f o r  
example S c r a g g s  and R i d l e y  (1978)  f o r  ( c r u d e )  b e h a v i o u r a l  e f f e c t s  o f  
amphetamine i n  t h e  common m arm ose t ,  Schlemmer e t  a l  (1980)  f o r  apomorphine  
i n  s t u m p t a i l  macaques (Macaca a r c t o i d e s ) , and G am bi l l  and K o r n e t s k y
(1976)  and E l l i s o n  e t  a l  (1978)  f o r  e f f e c t s  o f  amphetamine on s o c i a l  
b e h a v i o u r  o f  r a t s  h o u s e d  i n  c o l o n i e s .
Crowley e t  a l  (1974)  l o o k e d  a t  t h e  e f f e c t s  o f  f o u r  d i f f e r e n t  
d r u g s ,  e t h a n o l ,  m e tha m phe tam ine , p e n t o b a r b i t a l  and m o r p h i n e ,  and 
compared t h e i r  r e l a t i v e  e f f e c t s  on members o f  a c a p t i v e  p i g t a i l  macaque 
(Macaca n e m e s t r i n a ) t r o o p .  They showed t h a t  e t h a n o l  p r o d u c e d  a t a x i a ,  
r e g r e s s i v e  p l a y f u l  f i g h t i n g  t y p i c a l  o f  j u v e n i l e s  and an i n c r e a s e  i n  t h e  
r a t i o  o f  h e t e r o s e x u a l  t o  a u t o s e x u a l  b e h a v i o u r s .  P e n t o b a r b i t a l  r e d u c e d  
s u b m i s s i v e  b e h a v i o u r s ,  i n c r e a s i n g  t h e  d o m i n a n c e - t o - s u b m i s s i o n  r a t i o .
(The d o m i n a n c e - t o - s u b m i s s i o n  r a t i o  i s  t h e  r a t i o  o f  f r e q u e n c i e s  o f  
' d o m in a n c e '  and ' s u b m i s s i o n '  b e h a v i o u r s ,  i . e .  dom./dom.+subm. Nine  t y p e s  
o f  dominance b e h a v i o u r s  were r e c o r d e d  i n c l u d i n g  open mouth t h r e a t , b i t i n g  
and p u r s u i t ,  as  were n i n e  t y p e s  o f  s u b m i s s i o n  b e h a v i o u r s  i n c l u d i n g  
g r im a c e ,  l i p - s m a c k ,  w i t h d r a w a l  and f l i g h t . )  Methamphetamine d e c r e a s e d  
t h e  d o m i n a n c e - t o - s u b m i s s i o n  r a t i o  and p ro d u c e d  h y p e r a c t i v i t y ,  
s t e r e o t y p i e s  and " s o c i a l  u n r e l a t e d n e s s " ,  i . e .  b e h a v i o u r  n o t  i n  r e l a t i o n  
t o  c u r r e n t  s o c i a l  s t i m u l i .  Morphine b l o c k e d  s e x u a l  b e h a v i o u r  w i t h o u t  
i m p a i r i n g  m oto r  a c t i v i t y .
Of p a r t i c u l a r  r e l e v a n c e  h e r e  i s  work done by S c h i 0 r r i n g
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( S c h i ^ r r i n g ,  1979;  S c h i ^ r r i n g  and H e c h t , 1979)  on t h e  cha nges  i n  s o c i a l  
» b e h a v i o u r  o f  v e r v e t  monkeys g i v e n  low a c u t e  d o s e s  o f  d - a m p h e ta m in e .
Amphetaminized  a n im a l s  ( 0 . 1  -  0 . 7  mg/kg) i n  s m a l l  s o c i a l  g ro u p s  
t y p i c a l l y  became s o c i a l l y  i s o l a t e d  and w i th d ra w n ,  and s o c i a l  b e h a v i o u r  
p a t t e r n s  were d i s r u p t e d  o r  e l i m i n a t e d .  Rank o r d e r  cha nges  be tw een  f e m a le s  
i n  r e l a t i o n  t o  t h e  a m p h e t a m i n e - t r e a t e d  male  somet im es  o c c u r r e d .  Vfh.en 
amphetamine  was g i v e n  t o  a d u l t  fem a le  w i t h  i n f a n t s  p a r e n t a l  c a r e  was 
d i s r u p t e d  as  t h e  m o th e r s  became i s o l a t e d .  They f a i l e d  t o  r e s p o n d  t o  t h e  
c a l l s  o f  t h e i r  i n f a n t s  and showed b e h a v i o u r  i n  which  s t e r e o t y p e d  s e l f ­
g rooming and " s t a r i n g  i n t o  s p a c e "  were p r e d o m i n a n t .  The i n f a n t s  
r e s p o n d e d  t o  t h i s  e i t h e r  by i n c r e a s i n g  a p p r o a c h - a v o i d a n c e  movements  o r  
by s i t t i n g  q u i e t l y  c l o s e  i n  f r o n t  o f  t h e  m o t h e r .  I n c r e a s e d  a p p r o a c h e s  by 
i n f a n t s  r e s u l t e d  i n  a c t i v e  r e j e c t i o n  by t h e  m o t h e r s .  M o the rs  d i d  n o t  
 ^ r e a c t  w i t h  t h e  t y p i c a l  v e n t r a l - v e n t r a l  g r a s p i n g  t o  e i t h e r  t h e  i n f a n t s '
s i t t i n g  c l o s e ,  o r  t o  t h e i r  c a l l s ,  and a p p e a r e d  t o t a l l y  t o  l o s e  i n t e r e s t  
i n  t h e i r  i n f a n t s .
The e f f e c t s  o f  d rugs  a d m i n i s t e r e d  t o  c u r e  i l l n e s s  on an an im al ’s 
b e h a v i o u r  i n  a s o c i a l  s i t u a t i o n  a r e  o f  v i t a l  i m p o r t a n c e  s i n c e  many d r u g s  
can  have  u n d e s i r a b l e  b e h a v i o u r a l  s i d e - e f f e c t s  i n  a d d i t i o n  t o  t h e i r  
d e s i r a b l e  m e d i c a l  e f f e c t s  ( f o r  example am phe tam ines ,  s e e  K j e l l b e r g  and 
Randrup,  19 7 ^ ) .  S i m i l a r l y ,  t h e  r e s u l t s  o f  d ru g  a d d i c t i o n  a r e  a t  f i r s t  
p r i m a r i l y  b e h a v i o u r a l  and i t  i s  t h e s e  i n d i c a t o r s  w h ich  n e e d  t o  be p i c k e d  
up e a r l y  on t o  d e t e c t  and a l l o w  a s s i s t a n c e  t o  be g i v e n  t o  t h o s e  who 
m igh t  o t h e r w i s e  become p h y s i o l o g i c a l l y  d e p e n d e n t .  As Kraemer and 
' McKinney (1979)  have  n o t e d ,  p r e v i o u s  s t u d i e s  have f r e q u e n t l y  u s e d
i m p r e c i s e  b e h a v i o u r a l  s c o r i n g  sys te m s  which do n o t ,  f o r  e xa m p le ,  
d i s c r i m i n a t e  be tw een  s e d a t i o n  ( " s l e e p y n e s s " )  and d e p r e s s i o n  ( r e d u c e d  
a c t i v i t y ) .  They r e p o r t  s t u d i e s  on t h e  m e t a b o l i c  b a s i s  o f  t h e  ' d e s p a i r *  
r e s p o n s e  o f  r h e s u s  monkeys t o  s o c i a l  s e p a r a t i o n  which  i n v o l v e  t h e  u s e  o f
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d r u g s  t o  a l t e r  c a t e c h o l a m i n e  m e t a b o l i s m ,  t h o u g h t  t o  be i n v o lv e d  i n  t h i s  
w r e s p o n s e ,  and c o n c lu d e  t h a t  p r e v i o u s  r e s u l t s  f rom nonhuman p r i m a t e
s o c i a l  s t u d i e s  ( e . g .  McKinney e t  a l ,  1971;  Redmond e t  a l ,  1971) c o u ld  be 
r e f l e c t i v e  o f  t h e  s e d a t i v e  and n o t  t h e  d e p r e s s i o n - p o t e n t i a t i n g  e f f e c t s  
o f  t h e  d r u g s .  Tha t  i s ,  t h e r e  a r e  p r ob le m s  o f  i n t e r p r e t a t i o n  as  a r e s u l t  
o f  i n a c c u r a t e  b e h a v i o u r a l  s t u d i e s  on t h e  e f f e c t s  o f  t h e  d r u g s .  I t  i s  
t h i s  t y p e  o f  i n v e s t i g a t i o n  o f  t h e  p u r e l y  b e h a v i o u r a l  e f f e c t s  o f  drug  
a d m i n i s t r a t i o n  t h a t  was t h e  aim o f  t h e  p r e l i m i n a r y  d rug  t e s t s  d e s c r i b e d  
h e r e .
F i n a l l y ,  t h e r e  i s  t h e  r o l e  o f  d r u g s  as  e x p e r i m e n t a l  
m a n i p u l a t o r s  o f  r e s p o n s e s  i n  t h e  s t u d y  o f  n o r m a l ,  a s  opposed  t o  n e u r o t i c  
o r  p s y c h o t i c ,  b e h a v i o u r .  Humphreys and E inon  (1981)  have  r e c e n t l y  u s e d  
c h l o r p r o m a z i n e  and amphetamine t o  a l t e r  p l a y  and o t h e r  s o c i a l  b e h a v i o u r  
» i n  i n v e s t i g a t i n g  t h e  r e i n f o r c i n g  v a l u e  o f  p l a y  f o r  r a t s .  Drugs a l t e r i n g
t
s e r o t o n i n  n e u r o t r a n s m i s s i o n  have  been  u s e d  t o  d i s c o v e r  t h e  r e l a t i v e  
c o n t r i b u t i o n  o f  s e r o t o n e r g i c  s y s te m s  i n  t h e  m e d i a t i o n  o f  g rooming,  
a p p r o a c h i n g ,  r e s t i n g ,  l o c o m o t i n g ,  b e i n g  s o l i t a r y  and b e i n g  v i g i l a n t  i n  
v e r v e t  monkeys ( R a y le i g h  e t  a l ,  1980 ) .  Drugs such  as  t r a n q u i l l i z e r s  and 
s e d a t i v e s  a r e  a l s o  u s e d  t o  " tame"  a n im a ls  which  may behave  a g g r e s s i v e l y  
i n  c a p t i v i t y ,  and as p r e a n a e s t h e t i c  m e d i c a t i o n  i n  humans (G ree n ,  1979;  
H e i s e  and B o f f ,  1961 ) .  U s e f u l n e s s  as  a  t o o l  was t h e  u l t i m a t e  r e q u i r e m e n t  
o f  t h e  d rugs  t o  be t e s t e d  h e r e .
P h a r m a c o l o g i c a l  e f f e c t s  o f  d ru g s  d i f f e r  g r e a t l y  f rom s p e c i e s  
t o  s p e c i e s ,  even i f  c l o s e l y  r e l a t e d  ( A l e k s a n d r o w i c z , 1974) so  i t  was 
' c o n s i d e r e d  v i t a l  t o  c a r r y  ou t  p r e l i m i n a r y  t e s t s  on t h e  marmose ts  i f
d rugs  were t o  be used  e x p e r i m e n t a l l y ,  p a r t i c u l a r l y  i n  view o f  t h e  
r e l a t i v e l y  s m a l l  number  o f  s t u d i e s  which  have  u s e d  d rugs  t o  i n v e s t i g a t e  
t h e  normal  b e h a v i o u r  o f  a n im a ls  ( s e e  a b o v e ) .
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5 . 3 )  SOURCE AND SUPPLY
Two c l a s s e s  o f  d ru g s  can  be u s e d  t o  d e p r e s s  b e h a v i o u r .  The 
f i r s t  i n c l u d e s  s e d a t i v e s  such  as  b a r b i t u r a t e s  ( e . g .  p h é n o b a r b i t a l  and 
p e n t o b a r b i t a l ) ,  a n t i a n x i e t y  a g e n t s  o r  'minor* t r a n q u i l l i z e r s  ( e . g .  
c h l o r d i a z e p o x i d e  and d i a z e p a m ) , and o t h e r s  su c h  as  mefchaqualone and 
p a r a l d e h y d e .  They a r e  c a p a b l e  o f  i n d u c i n g  s e d a t i o n ,  r e l i e f  f rom a n x i e t y ,  
s l e e p ,  g e n e r a l  a n a e s t h e s i a  o r  coma, d e p e n d in g  on d o s e .
The s e co n d  c l a s s  o f  b e h a v i o u r - d e p r e s s i n g  d r u g s  c o n t a i n s  t h e  
•major* t r a n q u i l l i z e r s  o r  a n t i p s y c h o t i c  d r u g s ,  so  c a l l e d  b e c a u s e  t h e y  
a r e  u s e d  t o  t r e a t  s e r i o u s  p s y c h o l o g i c a l  d i s o r d e r s  s u c h  as  s c h i z o p h r e n i a  
and m an ia .  They a r e  a l s o  o f t e n  c a l l e d  n e u r o l e p t i c s  a s  t h e y  may p ro d u c e  
a s t a t e  o f  e m o t i o n a l  q u i e t n e s s  and i n d i f f e r e n c e  c a l l e d  n e u r o l e p s y .  T h i s  
i s  t h e  t y p e  o f  e f f e c t  r e q u i r e d  f o r  t h e  m arm ose t s .
The re  a r e  s i x  main g r o u p s  o f  m a j o r  t r a n q u i l l i z e r s  ;
1) P h e n o t h i a z i n e s  e . g .  c h l o r p r o m a z i n e ,  f l u p h e n a z i n e , p e r p h e n a z i n e .
2) R a u w o l f i a  a l k a l o i d s  e . g .  r e s e r p i n e .
3) T h i o x a n t h i n e  d e r i v a t i v e s  e . g .  f l u p e n t h i x o l .
4), B u ty rophenones  e . g .  h a l o p e r i d o l .
5) D i p h e n y l b u t y l  p i p e r i d i n e s  e . g .  p i m o z id e .
6) A m i s c e l l a n e o u s  g roup  i n c l u d i n g  c h lo rm ezanone  and h y d r o x y z i n e .
They a r e  used  t o  r e l i e v e  symptoms o f  p s y c h o s i s  ( u s u a l l y  s c h i z o p h r e n i a )  
and in d u c e  a b e h a v i o u r a l  s t a t e  c h a r a c t e r i z e d  by p s y c h o m o to r  s l o w i n g ,  
e m o t io n a l  q u i e t i n g  and an i n d i f f e r e n c e  t o  e x t e r n a l  s t i m u l i  ( J u l i e n ,  1975;  
P a r i s h ,  1976) .
I t  was d e c i d e d  t o  e x c l u d e  s e d a t i v e s  and c o n c e n t r a t e  on t e s t i n g  
t r a n q u i l l i z e r s  as i t  would a p p e a r  f rom t h e  above ,  and was s u g g e s t e d  by 
Dr. S.W. Holmes o f  Roche P r o d u c t s  L t d . ,  Welwyn Garden C i t y ,  H e r t s . ,  and 
Dr. R.M. R i d l e y  o f  t h e  C l i n i c a l  R e s e a r c h  C e n t r e ,  Harrow,  M i d d l e s e x ,  t h a t  
s e d a t i v e s  would m e r e ly  s e d a t e  t h e  a n i m a l s ,  i . e .  make them s l e e p y .
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w i t h o u t  h a v i n g  v e ry  much e f f e c t  on t h e i r  s o c i a l  b e h a v i o u r  as  such  ( s e e  
a l s o  J u l i e n ,  1975;  Kraemer and McKinney, 1979) .  Large  d o s e s  o f  
t r a n q u i l l i z e r s  may p r o d u c e  s e d a t i o n  b u t  t h i s  d i f f e r s  f rom t h a t  p roduce d  
by s e d a t i v e s  i n  t h a t  t h e  s u b j e c t  i s  e a s i l y  r o u s e d .  In  g e n e r a l ,  
t r a n q u i l l i z e r s  p r o d u c e  a  c a lm in g  e f f e c t  w i t h o u t  a f f e c t i n g  a l e r t n e s s  o r  
i n d u c i n g  s l e e p .  They do n o t  d e p r e s s  c e n t r a l  n e rv o u s  s y s t e m  f u n c t i o n  when 
a d m i n i s t e r e d  i n  t h e r a p e u t i c  d o s e s .  T h e i r  main e f f e c t  i s  t o  r e d u c e  t h e  
i n t e n s i t y  o f  e m o t i o n a l  r e a c t i o n s  ( A l e k s a n d r o w i c z ,  1 9 74 ) .
I t  h a s  r e c e n t l y  be e n  s u g g e s t e d  t h a t  amphe tamine i n  low d ose s  
can d e p r e s s  s o c i a l  i n t e r a c t i o n  by c a u s i n g  t h e  d ru g g ed  a n im a l  t o  behave  
i n a p p r o p r i a t e l y .  R i d l e y  (1979)  and S c r a g g s  and R i d l e y  (1978;  1979)  have  
shown t h i s  f o r  common m arm o se t s ,  and S c h i 0 r r i n g  (1979)  and S c h i ^ r r i n g
and Hecht  (1979)  f o r  v e r v e t  monkeys.  A d e c r e a s e  i n  s o c i a l  b e h a v i o u r  a f t e r
amphetamine t r e a t m e n t  h a s  a l s o  been  found  t o  o c c u r  i n  r h e s u s  macaques 
(A l e x a n d e r  and I s a a c ,  1965; Haber  e t  a l ,  1977) ,  and i n  r a t s  ( C o l e ,  1967;
E l l i s o n  e t  a l ,  1978 ) .  Wil son  e t  a l  (1981) found t h a t  1 m g /kg  o f
amphetamine i n  s t u m p t a i l  macaques (Macaca a r c t o i d e s ) p ro d u c e d  q u i e t  
a v o i d a n c e ,  f l e e i n g  b e h a v i o u r s ,  a r e d u c t i o n  i n  s o c i a l  p r o x i m i t y  and t h e  
e l i m i n a t i o n  o f  s o c i a l  grooming.  However , Houser  (1975)  r e p o r t s  t h a t  f o r  
s q u i r r e l  monkeys (S a i m i r i  s c i u r e u s ) g e n e r a l  ’ a c t i v i t y ' ,  t h a t  i s  
movements r e c o r d e d  by an a c t i v i t y  c a g e ,  may i n c r e a s e  w i t h  s m a l l  d o s e s  o f  
amphetamine ( 0 . 5  -  1 m g /k g ) ,  b u t  t h e n  d e c r e a s e  be low b a s e l i n e  l e v e l  a f t e r  
w i t h d r a w a l  o f  t h e  d rug .
A p r e l i m i n a r y  check  th ro u g h  t h e  Monthly In d e x  o f  M e d ic a l  
S p e c i a l i t i e s  (MIMS), volume 22,  number 3, s u g g e s t e d  a l i s t  o f  p o t e n t i a l l y  
l o n g - a c t i n g  t r a n q u i l l i z i n g  d ru g s  which  c o u l d  u s e f u l l y  be t e s t e d  as  a g e n t s  
i n  t h e  r e d u c t i o n  o f  s o c i a l  i n t e r a c t i o n .  The f o l l o w i n g ,  t o g e t h e r  w i t h  
amphetamine,  were o b t a i n e d  from t h e i r  m a n u f a c t u r e r s  :
(U n les s  o t h e r w i s e  s t a t e d ,  t h e  i n f o r m a t i o n  g iv e n  be low i s  t a k e n  from t h e
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f o l l o w i n g  r e f e r e n c e s  : Blacow, 1972;  MIMS volume 22 number 3; P a r i s h ,  
C 1976; S qu ibb ,  1978;  W in dho lz ,  1 9 76 . )
1) DEPIXOL -  f l u p e n t h i x o l  d e c a n o a t e .
K i n d l y  s u p p l i e d  by Lundbeck L t d . ,  Lundbeck House,  H a s t i n g s  S t r e e t ,  Lu ton ,  
Beds.
A p s y c h o t r o p i c  n e u r o l e p t i c  p r e s c r i b e d  f o r  p s y c h o s e s , 
s c h i z o p h r e n i a  e x c e p t  t h e  man ic  p h a s e ,  and h y p e r a c t i v i t y .  I t  may 
o c c q j s i o n a l l y  c a u se  i n s o m n i a .  F l u p e n t h i x o l , c h e m i c a l l y  d e s i g n a t e d  
4 - ( 3 - ( 2 - ( t r i f l u o r o m e t h y l ) - 9 H - t h i o x a n t h e n - 9 - y l i d e n e ) p r o p y l ) - 1 - p i p e r a z i n e -  
e t h a n o l ,  i s  a s u b s t a n c e  r e l a t e d  t o ,  and  w i t h  s i m i l a r  e f f e c t s  a s ,
, f l u p h e n a z i n e  ( s e e  be low f o r  d e t a i l s ) . However  i t  i s  a  t h i o x a n t h i n e  
d e r i v a t i v e  whose a n t i p s y c h o t i c  a c t i v i t y  i s  g e n e r a l l y  l e s s  p o t e n t  t h a n  
t h a t  o f  p h e n o t h i a z i n e  d e r i v a t i v e s .  F i g u r e  5 . 1  shows t h e  c h e m ic a l  s t r u c t u r e
2) HEMINEVRIN -  as  c r y s t a l l i n e  c h l o r m e t h i a z o l e  e d i s y l a t e .
K in d ly  s u p p l i e d  by A s t r a  P h a r m a c e u t i c a l s  L t d . ,  S t .  P e t e r ’s House,
2 B r i c k e t  Road, S t .  A l b a n s ,  H e r t s .
A s e d a t i v e - t r a n q u i l l i z e r - a n t i c o n v u l s a n t  p r e s c r i b e d  f o r  
psychomoto r  a g i t a t i o n ,  t e n s i o n  and a n x i e t y ,  da y t im e  s e d a t i o n  i n  s e n i l e  
p s y c h o s i s ,  c o n f u s i o n a l  s t a t e s ,  d e l i r i u m ,  s l e e p  d i s t u r b a n c e s  and 
w i t h d r a w a l  symptoms i n  a l c o h o l i s m .  I t  i s  t h e  e t h a n e d i s u l p h o n a t e  o f  
c h l o r m e t h i a z o l e ,  5 - ( 2 - c h l o r o e t h y l ) - 4 - m e t h y l t h i a z o l e . The c he m ica l  
s t r u c t u r e  i s  shown i n  f i g u r e  5 . 2 .  S i d e - e f f e c t s  i n c l u d e  h e a d a c h e ,  n a u s e a ,  
v o m i t in g ,  s n e e z i n g  and d i z z i n e s s .  Drug dependence  may q u i c k l y  d e v e lo p .
3) REDEPTIN -  as c r y s t a l l i n e  f l u s p i r i l e n e .
K in d ly  s u p p l i e d  by J a n n s e n  P h a r m a c e u t i c a ,  2340 B e e r s e ,  Be lg ium, t h r o u g h  
t h e  a r r a n g e m e n ts  o f  Sm ith  K l i n e  and F re n ch  L a b o r a t o r i e s  L t d . , Welwyn 
Garden C i t y ,  H e r t s .
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F i g u r e  5 . 1
Chemical  s t r u c t u r e  o f  f l u p e n t h i x o l
F i g u r e  5.2.
Chemical  s t r u c t u r e  o f  c h l o r m e t h i a z o l e  e d i s y l a t e
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F i g u r e  5 . 3
Chemica l  s t r u c t u r e  o f  f l u s p i r i l e n e
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A l o n g - a c t i n g  p a r e n t e r a l  n e u r o l e p t i c  p r e s c r i b e d  f o r  
s c h i z o p h r e n i a .  The mean d u r a t i o n  o f  a c t i o n  o f  f l u s p i r i l e n e  i n  man i s  
f i v e  t o  seven  days (Uch te nhagen  and Heimann,  1 9 73 ) .  The c h e m ica l  
s t r u c t u r e  i s  shown i n  f i g u r e  5 . 3  and can be w r i t t e n  as  8 ( 4 , 4 - b i s ( 4 -  
f l u o r o p h e n y l ) b u t y l ) - 1 - p h e n y l - l , 3 , 8 - t r i a z a s p i r o ( 4 , 5 ) d e c a n - 4 - o n e .  Adverse  
e f f e c t s  i n c l u d e  P a r k i n s o n i s m  and d y s k i n e s i a  ( s e v e r e  i n v o l u n t a r y  
movements)  which  may d e v e lo p  i n  t h e  f i r s t  48 h o u r s .  The d r u g  may a l s o  
c a u se  t r e m o r ,  s a l i v a t i o n ,  n a u s e a ,  v o m i t i n g ,  d r o w s i n e s s ,  i n s o m n i a ,  
e x c i t e m e n t ,  a n x i e t y ,  h e a d a c h e ,  s w e a t i n g ,  b l u r r e d  v i s i o n ,  d i z z i n e s s ,  f a l l  
i n  b l o o d  p r e s s u r e  and s k i n  r a s h .
4) LARGACTIL SYRUP and INJECTION -  c h l o r p r o m a z i n e  h y d r o c h l o r i d e .
K in d ly  s u p p l i e d  by May and B ake r  L t d . , Dagenham, E s s e x .
C h lo rp ro m a z in e  was t h e  f i r s t  m a jo r  t r a n q u i l l i z e r  t o  be  
d i s c o v e r e d  and made c o m m e rc i a l l y  a v a i l a b l e ,  i n  1952, and i s  s t i l l  
p r e s c r i b e d  f o r  c e n t r a l  n e r v o u s  s y s te m  d i s t u r b a n c e s  r e q u i r i n g  s e d a t i o n ,  
and f o r  p r e m e d i c a t i o n ,  i n d u c e d  h y p o t h e r m i a ,  e ra e s i s ,  s c h i z o p h r e n i a  and 
a f f e c t i v e  d i s o r d e r s .  I t  i s  u s e d  i n  t h e  a l l e v i a t i o n  o f  a n x i e t y ,  t e n s i o n  
a n d . a g i t a t i o n  i n  p s y c h o n e u r o t i c  and p s y c h o t i c  p a t i e n t s .  The p a t i e n t  
becomes a p a t h e t i c ,  drowsy and o c c a s i o n a l l y  e u p h o r i c .  Th i s  c a lm in g  e f f e c t  
i s  o f  v a l u e  i n  m a n i c - d e p r e s s i v e s ,  a g g r e s s i v e  and h o s t i l e  p a t i e n t s ,  and 
i n  s e n i l e  a g i t a t i o n  and b e h a v i o u r  d i s o r d e r s  i n  c h i l d r e n .
C h lo rp ro m a z in e  i s  a p h e n o t h i a z i n e  d e r i v a t i v e ,  2 - c h l o r o - 1 0 ( 3 -  
d i m e t h y l a m i n o - n - p r o p y l ) p h e n o t h i a z i n e . I t s  c h e m i c a l  s t r u c t u r e  i s  shown i n  
f i g u r e  5 . 6 .  I t  i n d u c e s  psychomotor  s lo w i n g ,  i n d i f f e r e n c e  t o  s e n s o r y  
s t i m u l i ,  e m o t io n a l  q u i e t i n g  and r e d u c t i o n  i n  i n i t i a t i v e  w i t h o u t  p r o d u c i n g  
e x c e s s i v e  s e d a t i o n  and w i t h o u t  c a u s i n g  dependence  o r  t o l e r a n c e .  The 
e f f e c t s  a r e  p r o b a b l y  due t o  d r u g - i n d u c e d  b l o c k a d e  o f  dopamine r e c e p t o r s  
i n  t h e  l i m b i c  sy s tem  o f  t h e  b r a i n  ( J u l i e n ,  1975) .
The drug  may c a u s e  d r y n e s s  o f  mouth,  p a l l o r ,  d i z z i n e s s ,  
h e a d a c h e ,  h e a r t b u r n ,  c o n s t i p a t i o n ,  p o l y u r i a ,  t i r e d n e s s  and w eakness ,  
l o w e r i n g  o f  body t e m p e r a t u r e ,  i n so m n ia ,  s k i n  r a s h e s ,  v a s o d i l a t i o n  and 
f a l l  i n  b l o o d  p r e s s u r e ,  t a c h y c a r d i a  and r e d u c e d  g a s t r i c  s e c r e t i o n s .  I t  
sometim es p r o d u c e s  s e v e r e  b l o o d  d y s c r a s i a s ,  and P a r k i n s o n i s m  a t  h i g h  
d o s e s .  A l though  c h l o r p r o m a z i n e  i s  g e n e r a l l y  p r e s c r i b e d  a s  a s h o r t - a c t i n g  
s u b s t a n c e ,  i t  h a s  been  found  t o  have a  t r a n q u i l l i z i n g  e f f e c t  f o r  up t o  
s i x  months  i n  man (Goodman and Gilman,  1970) .
L a r g a c t i l  s y r u p  was o b t a i n e d  a lo n g  w i t h  t h e  i n j e c t i o n  form o f  
t h e  d r u g ,  b u t  i t  was d e c i d e d  n o t  t o  u se  i t  a s  f o r  e f f e c t i v e  a d m i n i s t r a t i o n  
i t  h a s  t o  be p a s s e d  down a b l u e - l i n e  i n f a n t ’s f e e d i n g  t u b e  wh ich  i s  
i n s e r t e d  v i a  t h e  mouth down t h e  oesophagus  and i n t o  t h e  s tom a c h .  T h i s  
would u n d o u b t e d l y  p ro v e  a more t r a u m a t i c  e x p e r i e n c e  f o r  t h e s e  n e r v o u s  
a n im a l s  and i n v o l v e  a l o n g e r  p e r i o d  o f  h a n d l i n g  t h a n  a s i m p l e  i n j e c t i o n .  
O b s e r v a t i o n  o f  t h i s  p r o c e d u r e  a t  Roche P r o d u c t s  L t d . , Welwyn Garden  
C i t y ,  c o n f i r m e d  t h i s  view .
5) MODECATE -  f l u p h e n a z i n e  d e c a n o a t e .
6)  MODITEN ENANTHATE -  f l u p h e n a z i n e  e n a n t h a t e .
Both  k i n d l y  s u p p l i e d  by E.R.  Squibb and Sons L t d . ,  Squ ibb  House,  141 /149  
S t a i n e s  Road, Hounslow.  M id d le s ex .
These d ru g s  a r e  t r a n q u i l l i z e r s  p r e s c r i b e d  f o r  m a i n t e n a n c e  
t r e a t m e n t  o f  p s y c h o t i c  d i s o r d e r s ,  p a r t i c u l a r l y  s c h i z o p h r e n i a .  They a r e  
u s e d  f o r  t h e  r e l i e f  o f  a n x i e t y  and t e n s i o n  i n  n e u r o s e s  and m i l d  
e m o t i o n a l  d i s t u r b a n c e s ,  and i n  t h e  c o n t r o l  o f  p o s t - o p e r a t i v e  n a u s e a  and 
v o m i t i n g .  They a l s o  form p a r t  o f  t h e  t r e a t m e n t  f o r  a c u t e  m a n ia ,  
p s y c h o g e r i a t r i c s  w i t h  d e m e n t i a  o r  d e p r e s s i o n ,  s e n i l e  p a r a p h r e n i a ,  
p a r a n o i a ,  amphetamine a d d i c t i o n  and a l c o h o l i s m .
F l u p h e n a z i n e  h y d r o c h l o r i d e  i s  a p h e n o t h i a z i n e  d e r i v a t i v e  w i t h
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F i g u r e  5 . 4
Chemica l  s t r u c t u r e  o f  f l u p h e n a z i n e  e n a n t h a t e
F i g u r e  5 . 5
Chemica l  s t r u c t u r e  o f  f l u p h e n a z i n e  d e c a n o a t e
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a p i p e r a z i n e  s i d e - c h a i n ;  4 - ( 3 - ( 2 - ( t r i f l u o r o m e t h y l ) - 1 0 - p h e n o t h i a z i n y l ) -  
p r o p y 1 ) - 1 - p i p e r a z i n e e t h a n o l  d i h y d r o c h l o r i d e .  Long a c t i n g  i n t r a m u s c u l a r  
i n j e c t i o n s  o f  f l u p h e n a z i n e  a r e  made by s u b s t i t u t i n g  an e s t e r  on t h e  
p i p e r a z i n e  s i d e - c h a i n  and d i s s o l v i n g  i n  a sesame o i l  v e h i c l e .  Moditen 
e n a n t h a t e  i s  t h e  h e p t a n o i c  a c i d  e s t e r  o f  f l u p h e n a z i n e ,  and Modecate  i s  
t h e  d e c a n o i c  a c i d  e s t e r .  The c h e m ic a l  s t r u c t u r e  o f  t h e s e  d ru g s  i s  shown 
i n  f i g u r e s  5 . 4  and 5 . 5 .  Each m i l l i l i t r e  o f  M odit en  e n a n t h a t e  c o n s i s t s  o f  
25 mg o f  f l u p h e n a z i n e  e n a n t h a t e  i n  sesame o i l  w i t h  1.5% b e n z y l  a l c o h o l  
as  a  p r e s e r v a t i v e .  Each m i l l i l i t r e  o f  Modecate  i s  25 mg o f  f l u p h e n a z i n e  
d e c a n o a t e  i n  sesame o i l  w i t h  1.2% b e n z y l  a l c o h o l  as  a p r e s e r v a t i v e .
Dur ing  th e  f i r s t  few days a f t e r  i n j e c t i o n  o f  e i t h e r  Modeca te  
o r  Moditen e n a n t h a t e  t h e  d r u g  i s  s t o r e d  a t  t h e  in j e c t io n  s i t e .  Here i t  
i s  m e t a b o l i s e d  t o  f r e e  f l u p h e n a z i n e ,  f l u p h e n a z i n e  s u l p h o x i d e  and o t h e r  
u n i d e n t i f i e d  m e t a b o l i t e s .  These  a r e  t r a n s f e r e d  t o  o t h e r  s i t e s  where  
a d d i t i o n a l  m e t a b o l i s m  o c c u r s ,  and o t h e r  d e p o t s  a r e  fo rm ed .  Sm all  amounts  
a r e  g r a d u a l l y  r e l e a s e d  and e n t e r  t h e  b r a i n  a lm o s t  e x c l u s i v e l y  as  
f l u p h e n a z i n e ,  w i t h  p o s s i b l y  some f l u p h e n a z i n e  e n a n t h a t e  o r  d e c a n o a t e .
Here i t  i s  r a p i d l y  h y d r o l y s e d ,  however  t h e  d e p o t s  p r o v i d e  s u f f i c i e n t  
amounts  t o  m a i n t a i n  b r a i n  l e v e l s  o f  f l u p h e n a z i n e  which  e x e r t  a 
p h a r m a c o l o g i c a l  e f f e c t  f o r  t h r e e  t o  s i x  weeks i n  man. P h e n o t h i a z i n e  
d e r i v a t i v e s  such  as f l u p h e n a z i n e  a r e  s u g g e s t e d  t o  a c t  on t h e  h y p o t h a l a m u s .  
They a r e  b e l i e v e d  t o  d e p r e s s  v a r i o u s  components  o f  t h e  m e s o d i e n c e p h a l i c  
a c t i v a t i n g  s y s te m ,  which  i s  i n v o l v e d  i n  t h e  c o n t r o l  o f  b a s a l  m e t a b o l i s m  
and body t e m p e r a t u r e ,  w a k e f u l n e s s ,  v a s o m o to r  t o n e ,  e m e s i s  and ho rm ona l  
b a l a n c e  ( G r a v e r ,  1965) .  However ,  t h e  s i t e  and mode o f  a c t i o n  i s  n o t  
e n t i r e l y  c l e a r .  R e s e a rc h  i n t o  t h e  m e t a b o l i s m  o f  f l u p h e n a z i n e  u s i n g  a n im a l s  
i s  d e s c r i b e d  i n  s e c t i o n  5 . 2 ) .
The a c t i o n s  and u s e s  o f  f l u p h e n a z i n e  a r e  v e ry  s i m i l a r  t o  
c h lo r p r o m a z in e  ( s e e  above)  b u t  f l u p h e n a z i n e  h a s  t h e  a d v a n t a g e s  o f
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g r e a t e r  t r a n q u i l l i z i n g  a c t i o n  and l e s s  s e d a t i v e  e f f e c t s ,  and a l o n g e r  
d u r a t i o n  o f  a c t i o n .  F o r  f l u p h e n a z i n e  i t s e l f ,  Modecate  h a s  a l o n g e r  
d u r a t i o n  o f  a c t i o n  t h a n  Moditen e n a n t h a t e .  Fo r  example i n  r a t s ,  d r u g -  
i n d u c e d  i n h i b i t i o n  o f  t h e  c o n d i t i o n e d  a v o id a n c e  r e s p o n s e  d r o p s  t o  25% 
a f t e r  16 days  i n  t h e  c a s e  o f  f l u p h e n a z i n e  e n a n t h a t e  b u t  n o t  u n t i l  50 -  
55 days  a f t e r  i n j e c t i o n  o f  f l u p h e n a z i n e  d e c a n o a t e  ( E b e r t  and H e s s ,  1965) .  
In  man, c l i n i c a l  t r i a l s  have  shown Modecate t o  be e f f e c t i v e  f o r  a b o u t  
50% l o n g e r  t h a n  M odit en  e n a n t h a t e ,  and t o  c a u se  f ew e r  and l e s s  s e v e r e  
e x t r a p y r a m i d a l  r e a c t i o n s .
In  t h e r a p e u t i c  d o s e s  f l u p h e n a z i n e  e x e r t s  l i t t l e  e f f e c t  on t h e  
au to nom ic  n e r v o u s  and c a r d i o v a s c u l a r  sy s te m s  and a d v e r s e  s i d e - e f f e c t s  
a r e  uncommon. However  i t  may c a u se  h y p o th e r m ic  r e a c t i o n s  i n  s u b n o rm a l  
p a t i e n t s  w i t h  b r a i n  damage, and a t  h i g h e r  d o s e s  i s  l i k e l y  t o  l e a d  t o  
e x t r a p y r a m i d a l  d y s f u n c t i o n ,  p a r t i c u l a r l y  d y s t o n i e  r e a c t i o n s  and 
a k a t h i s i a .  These  r e a c t i o n s  o f t e n  d i m i n i s h  w i t h  r e p e a t e d  i n j e c t i o n s  and  
can be c o n t r o l l e d  by a n t i - P a r k i n s o n i s m  d rugs  o r  a n t i - h i s t a m i n e s .
7) AMPHETAMINE -  d-amphetamine  s u l p h a t e .
A q u i r ed  t h r o u g h  M.W. Sm ith ,  MA,MVSc,MRCVS,DTVM, Animal  House ,  New 
Addenbrookes H o s p i t a l  S i t e ,  H i l l s  Road, Cambridge.
Amphetamine i s  a sympathomimetic  a g e n t  w i t h  p r o n o u n c e d  
s t i m u l a n t  e f f e c t  on t h e  c e n t r a l  n e rv o u s  s y s te m ,  h a v i n g  b o t h  <x and ^  
a d r e n e r g i c  a c t i v i t y  (Burn ,  1975) .  I t  p r o d u c e s  i n c r e a s e d  a c t i v i t y  and 
m e n t a l  a l e r t n e s s ,  l i f t s  mood, d i m i n i s h e s  any s e n s e  o f  f a t i g u e ,  and 
p r o d u c e s  w a k e f u l n e s s .  I t  i s  a l s o  an a n o r e c t i c  a g e n t ,  d e p r e s s i n g  a p p e t i t e  
o r  t h e '  s e n s a t i o n  o f  h u n g e r .  Amphetamine was u sed  w i d e l y  i n  t h e  t r e a t m e n t  
o f  n a r c o l e p s y ,  p o s t e n c e p h a l i t i c  P a r k in s o n i s m  and ,  t o g e t h e r  w i t h  o t h e r  
a g e n t s ,  e p i l e p s y ,  c h r o n i c  a l c o h o l i s m  and p o i s o n i n g  by d e p r e s s a n t  d r u g s .  
I t  ha s  a l s o  been  u s e d  f o r  l i f t i n g  m i ld  d e p r e s s i v e  n e u r o s e s  and
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F i g u r e  5 .6
Chemica l  s t r u c t u r e  o f  c h lo r p r o m a z in e  h y d r o c h l o r i d e
CH^CHoCHoNCCHolo
N
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F i g u r e  5 . 7
Chemica l  s t r u c t u r e  o f  a) amphetamine b)  n o r a d r e n a l i n
C H C H o N H o  d)
C H2C H N H2 b)
C
237
o r t h o s t a t i c  h y p o t e n s i o n ,  and f o r  t h e  t r e a t m e n t  o f  some t y p e s  o f  o b e s i t y ,  
u r i n a r y  i n c o n t i n e n c e  and n o c t u r n a l  e n u r e s i s ,  and b e h a v i o u r a l  
h y p e r k i n e s i a s  i n  c h i l d r e n .  However i t s  c l i n i c a l  u s e  h a s  g r e a t l y  d e c r e a s e d  
due t o  i t s  p o t e n t i a l  f o r  abuse  and h i g h  r i s k  o f  dependence  and 
t o l e r a n c e .
Amphetamine a p p e a r s  t o  r e l i e v e  d e p r e s s i o n  and in d u c e  
b e h a v i o u r a l  s t i m u l a t i o n  by i t s  a b i l i t y  t o  i n c r e a s e  t h e  amount o f  
n o r a d r e n a l i n  a t  t h e  s y n a p s e ,  r e l e a s i n g  i t  f rom i t s  p r e s y n a p t i c  bound  
s t a t e .  I t  can a l s o  b l o c k  t h e  u p t a k e  o f  n o r a d r e n a l i n  as  t h e  two m o l e c u l e s  
a r e  s t r u c t u r a l l y  c l o s e l y  r e l a t e d  ( s e e  f i g u r e  5 . 7 ) .  Amphetamine i s  
t h e r e f o r e  t h o u g h t  t o  mimic and p o t e n t i a t e  t h e  s y n a p t i c  a c t i o n  o f  
n o r a d r e n a l i n  i n  t h e  c e n t r a l  n e r v o u s  s y s te m  and i n  t h e  r e s t  o f  t h e  body ,  
by b o t h  i n c r e a s i n g  t h e  r e l e a s e  o f  n o r a d r e n a l i n  and by d i r e c t l y  
s t i m u l a t i n g  p o s t s y n a p t i c  n o r a d r e n a l i n  r e c e p t o r s .  T h i s  b e a r s  o u t  t h e  
n o r a d r e n a l i n  h y p o t h e s i s  o f  m an ia  and d e p r e s s i o n  whereby  low l e v e l s  o f  
t h e  s u b s t a n c e  a r e  a s s o c i a t e d  w i t h  d e p r e s s i o n ,  no rm al  l e v e l s  w i t h  n o rm a l  
b e h a v i o u r ,  a s l i g h t  e x c e s s  w i t h  b e h a v i o u r a l  s t i m u l a t i o n ,  and a  g r e a t  
e x c e s s  w i t h  mania  (Rub in ,  1978;  J u l i e n ,  1975) .
S i d e - e f f e c t s  o f  amphetamine u s e  i n c l u d e  h e a d a c h e s ,  i n s o m n i a ,  
d r y n e s s  o f  mouth,  a g i t a t i o n  and r e s t l e s s n e s s ,  t r e m o r ,  a n o r e x i a  and 
c o n s t i p a t i o n .  With h i g h  d o s e s  b l o o d  p r e s s u r e  i s  i n c r e a s e d  and t a c h y c a r d i a ,  
a n g i n a l  p a i n  o r  c a r d i a c  a r r h y t h m i a s  may o c c u r ,  as  w e l l  as  f a t i g u e ,  m e n t a l  
d e p r e s s i o n ,  f e v e r ,  h y p o t e n s i o n ,  r e s p i r a t o r y  f a i l u r e ,  d i s o r i e n t a t i o n ,  
h a l l u c i n a t i o n s ,  c o n v u l s i o n s  and coma.
5 .4 )  DRUG TESTS.
In  o r d e r  t o  t e s t  t h e  e f f e c t s  o f  t h e  sample  d r u g s  on marmose t  
i n t e r a c t i v e  b e h a v i o u r ,  i t  was n e c e s s a r y  t o  measure  e ach  s u b j e c t  a n i m a l ’ s
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s o c i a l  a c t i v i t y  l e v e l  b e f o r e ,  d u r i n g  and a f t e r  d ru g  a d m i n i s t r a t i o n .
S i n c e  t h e  an im a l  room u s e d  f o r  t h e s e  t e s t s  (room 3) had no computer  
f a c i l i t y ,  o b s e r v a t i o n s  were r e s t r i c t e d  t o  f r e q u e n c i e s  o f  o c c u r r e n c e  o f  
v a r i o u s  b e h a v i o u r s  which  c o u ld  be r a p i d l y  n o t e d  down on a check  s h e e t .  
T h i s  r u l e d  o u t  t h e  i n e v i t a b l e  e r r o r s  i n v o l v e d  i n  t r y i n g  to  o b t a i n  
d u r a t i o n s  o f  b e h a v i o u r s  u s i n g  a s to p w a tc h  o r  c l o c k ,  and i n  any c a s e  i t  
was f e l t  t h a t  d i f f é r e n c i e s  i n  f r e q u e n c i e s  would  be q u i t e  s u f f i c i e n t  f o r  
i n d i c a t i n g  t h e  r e l a t i v e  e x t e n t  o f  d ru g  e f f e c t s  i n  t h e s e  p r e l i m i n a r y  t e s t s ,  
More e x a c t  o b s e r v a t i o n s  i n v o l v i n g  d u r a t i o n s  would be c a r r i e d  o u t  when t h e  
chosen  d ru g  was a c t u a l l y  u s e d  i n  th e  s e cond  p a r t  o f  t h e  s t u d y .
To m e a s u r e  s o c i a l  a c t i v i t y  l e v e l ,  a s e r i e s  o f  b e h a v i o u r s  were 
c h o s e n  f o r  r e c o r d i n g  which  would  be r e p r e s e n t a t i v e  o f  s o c i a l  i n t e r a c t i o n  
b e tw een  a n i m a l s .  These  s o c i a l  i n t e r a c t i o n  ' m a r k e r s '  were  as  f o l l o w s  :
1) Drugged monkey a p p r o a c h e s  cagemate .
2) Drugged monkey l e a v e s  cagem ate .
3) Cagemate a p p r o a c h e s  d ru g g ed  monkey.
4) Cagemate l e a v e s  d r u g g e d  monkey.
5) Drugged monkey grooms cagem ate .
6) Cagemate grooms d r u g g e d  monkey.
7) Drugged monkey s u c c e s s f u l l y  i n i t i a t e s  p l a y b o u t .
8) Drugged monkey u n s u c c e s s f u l l y  i n i t i a t e s  p l a y b o u t .
9) Cagemate s u c c e s s f u l l y  i n i t i a t e s  p l a y b o u t .
10) Cagemate u n s u c c e s s f u l l y  i n i t i a t e s  p l a y b o u t .
11) Drugged monkey i g n o r e s  a pp roach  o f  cagem ate.
12) C o n ta c t  be tw een  d rugged  monkey and cagem ate .
F o r  e x p l a n a t i o n s  o f  b e h a v i o u r  c a t e g o r i e s  r e f e r  t o  c h a p t e r  3 .  Each t im e  
one o f  t h e s e  m a r k e r s  o c c u r r e d  d u r i n g  t h e  o b s e r v a t i o n  p e r i o d  t h e  e v e n t  
was marked on a s c o r e  s h e e t  ( s e e  ap p e n d ix  1 f o r  example o f  s c o r e  s h e e t ) .  
Q u a l i t a t i v e  n o t e s  o f  any u n u s u a l  o r  o t h e r w i s e  n o t i c e a b l e  b e h a v i o u r s
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were a l s o  made.
The a n im a ls  u s e d  f o r  t h e  p r e l i m i n a r y  d rug  t e s t s  were 
a d o l e s c e n t s  and s u b a d u l t s  aged  be tw een  48 and 65 weeks.  These  were 
housed  i n  p a i r s  ( u s u a l l y  p a i r s  o f  t w i n s )  i n  ca g es  i n  room 3 away from 
t h e  f a m i l y  group ca g es  i n  room 2 a t  t h e  t im e  t h e s e  t e s t s  were c a r r i e d  
o u t .  C h a p t e r  2 c o n t a i n s  a d e s c r i p t i o n  o f  room 3. The an im a ls  were  moved 
o u t  f rom t h e i r  own f a m i l y s '  c a g e s , a t  t h e  age  o f  t e n  months  t o  p r e v e n t  
o v e rc r o w d in g ,  and as  t h e y  were n o t  b e i n g  u s e d  i n  any o t h e r  p r o j e c t s  were  
f r e e  t o  be u s e d  as  s u b j e c t s  f o r  d ru g  t e s t i n g .  A l l  f a m i l y  g roups  were  
a l r e a d y  b e i n g  o b s e r v e d  and t h u s  w ere  n o t  a v a i l a b l e  f o r  t e s t i n g .
As t h e  o b s e r v a t i o n  windows l o o k i n g  i n t o  room 3 were n o t  o f  one­
way g l a s s ,  w a tc h e s  had t o  be  c a r r i e d  o u t  w i t h  t h e  o b s e r v e r  i n  c o m p le te  
d a r k n e s s  l o o k i n g  t h r o u g h  a s m a l l  a p e r t u r e  i n  t h e  b l a c k  c u r t a i n i n g  
c o v e r i n g  t h e  windows,  and u s i n g  an i l l u m i n a t e d  c l i p b o a r d  t o  h o l d  t h e  
s c o r e  s h e e t s .  In  t h i s  way,  t h e  o b s e r v e r  was s t i l l  a b l e  t o  s e e  t h e  
monkeys w i t h o u t  them b e i n g  aware o f  b e i n g  w a tc h e d .
B e f o re  e ach  o b s e r v a t i o n  s e s s i o n  s t a r t e d  t h e  s u b j e c t ' s  cage  was 
moved so t h a t  i t  was d i r e c t l y  i n  f r o n t  o f  t h e  o b s e r v a t i o n  window, and 
t h e  doo r  t o  t h e  n e s t b o x  was c l o s e d  t o  p r e v e n t  t h e  a n im a ls  d i s a p p e a r i n g  
from view d u r i n g  t h e  w a tc h .
O b s e r v a t i o n  p e r i o d s  were  o f  30 m i n u t e s  e a c h .  Th is  w a tch  l e n g t h  
was d e c i d e d  upon a f t e r  a p r e - t e s t  w a tch  d u r i n g  which f r e q u e n c i e s  o f  
a p p r o a c h in g  and l e a v i n g  ( t h e  most  f r e q u e n t l y  e x h i b i t e d  b e h a v i o u r s )  by 
b o t h  members o f  a p a i r  o f  monkeys were n o t e d  o v e r  i n c r e a s i n g l y  l a r g e r  
t im e  i n t e r v a l s  f rom f i v e  m i n u t e s  t o  40 m i n u t e s .  The r e s u l t s  a p p e a r  i n  
t a b l e  5 , 1 .  A long  enough watch  was d e f i n e d  as  one where ,  f o r  an 
a d d i t i o n a l  f i v e  m in u t e s  o f  o b s e r v a t i o n  t i m e ,  t h e  p e r c e n t a g e  change  i n  
f r e q u e n c y  p e r  m in u te  o f  t h e  f o u r  b e h a v i o u r s  r e c o r d e d  was 5% o r  l e s s .
Th i s  gave a watch  l e n g t h  o f  30 m i n u t e s  f o r  t h e  p r e l i m i n a r y  d r u g s  t e s t s .
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Tlie t h i r t e e n  d r u g  t e s t s  l a s t e d  e i g h t  days ( e x c e p t  f o u r  o f  
s e v en  days)  and c o n s i s t e d  o f  t h e  s c h e d u l e  shown i n  f i g u r e  5 , 8 .  The 
w a t c h e s  on t h e  f i r s t  t h r e e  days were t o  g i v e  b a s e l i n e  l e v e l s  o f  t h e  
m e a s u r e s  t a k e n .  The wa tch  on t h e  day o f  d rug  a d m i n i s t r a t i o n  and on t h e  
f o l l o w i n g  f o u r  days would show any e f f e c t  t h e  d rug  ( p l u s  i n j e c t i o n  
p r o c e d u r e )  had  on t h e  a n i m a l ' s  b e h a v i o u r .  (The f o u r  s e v e n  day t e s t s  had 
t h r e e  r a t h e r  t h a n  f o u r  p o s t - d r u g  w a t c h e s . )  Watches w ere  n o t  c o n t i n u e d  
o v e r  any l o n g e r  t im e  p e r i o d  s i n c e  t h e  b e h a v i o u r a l  e f f e c t  was o n l y  
r e q u i r e d  t o  l a s t  f o r  f o u r  d a y s ,  and t h e s e  t e s t s  had  t o  be f i t t e d  i n  
be tw e en  o b s e r v a t i o n s  f o r  P a r t  I .  F o r  most  d ru g s  m e a s u r e s  w ere  ba c k  t o  
' n o r m a l ' ,  i . e .  p r e - d r u g  v a l u e s ,  by t h e  f o u r t h  day a f t e r  i n j e c t i o n  so  
l o n g e r  t e s t s  were n o t  n e c e s s a r y .  A f o r t n i g h t  f r e e  o f  d r u g  a d m i n i s t r a t i o n  
was a l l o w e d  f o r  c o m p le te  r e c o v e r y  o f  no rm al  b e h a v i o u r  be tw e en  t e s t s  on 
t any one p a i r  o f  monkeys,  th o u g h  u s u a l l y  one week was s u f f i c i e n t  f o r  t h e
a n im a l s  t o  resume t h e  r e l a t i v e  a p p ro a c h  and l e a v e  f r e q u e n c i e s  t h e y  had  
shown b e f o r e  t e s t i n g .  S i x  i n d i v i d u a l  monkeys were t e s t e d  w i t h  d r u g s .  
Three  a n im a ls  were  dosed  w i t h  (on d i f f e r e n t  occa. : , a ions)  t h r e e  d i f f e r e n t  
d ru g s  e a c h ,  two an im a ls  w i t h  two d i f f e r e n t  d rugs  e a c h ,  and two a n im a l s  
e ach  w i t h  one t y p e  o f  d rug .
On day f o u r  o f  e a ch  t e s t ,  t h e  e x p e r i m e n t a l  a n im a l  was c a u g h t  
and we ighed  a c c u r a t e l y  on a M e t t l e r  PK 16 e l e c t r i c  b a l a n c e  u s i n g  a s m a l l  
w i r e  mesh w e ig h in g  cage i n  o r d e r  t o  d e t e r m i n e  t h e  c o r r e c t  amount o f  d r u g  
s o l u t i o n  t o  be a d m i n i s t e r e d .  At t h e  same t im e  i t  was marked w i t h  p i c r i c  
a c i d  s o l u t i o n  on t h e  e a r t u f t s  t o  e n s u r e  c o m p le te  c o n f i d e n c e  i n  
i d e n t i f i c a t i o n  o f  i n d i v i d u a l s  d u r i n g  t h e  w a tc h e s  s i n c e  i n  room 3 t h e  
l e v e l  o f  i l l u m i n a t i o n  was l o w e r  t h a n  i n  t h e  o t h e r  rooms u s e d  f o r  
o b s e r v a t i o n s ,  and so f a c i a l  d i f f e r e n c e s  were l e s s  c l e a r .  The a n im a l  was 
t h e n  d rugged .
In  o r d e r  t o  a d m i n i s t e r  t h e  d r u g ,  t h e  s u b j e c t  was h e l d  down
2 4 2
F i g u r e  5 . 8  P r e l i m i n a r y  d r u g s  t e s t  s c h e d u l e
Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7
One w a tch  ea ch  day.
Drug a d m i n i s t e r e d .  One wa tch  one h o u r  l a t e r .
One w a tc h  e ach  day .
Day 8 ^
u s i n g  t h i c k  l e a t h e r  g l o v e s  and g i v e n  a p i e c e  o f  f r u i t  t o  occupy i t .  When 
t h e  an im a l  had  r e l a x e d  s u f f i c i e n t l y  f o r  e a s y  p e n e t r a t i o n  o f  t h e  n e e d l e  
t h e  d rug  was i n j e c t e d  i n t o  e i t h e r  t h e  r i g h t  o r  l e f t  t h i g h  m usc le  u s i n g  
a 23 gauge n e e d l e  and a g l a s s  G i l l e t t e  1ml s y r i n g e .  T h i s  p r o c e d u r e  was 
c a r r i e d  o u t  i n  low l i g h t i n g  c o n d i t i o n s ,  p a r t l y  as  t h e  monkeys t e n d e d  t o  
r em a in  c a lm e r  i n  dim l i g h t  and p a r t l y  b e c a u s e  some o f  t h e  d r u g s  were  
p h o t o s e n s i t i v e  ( i . e .  M odeca te ,  M odit en e n a n t h a t e ,  L a r g a c t i l  and 
D e p i x o l ) .
F o r  t h e  i n i t i a l  t e s t i n g ,  a low dose  e q u i v a l e n t  t o  t h a t  o f  a 
human t e s t  dose  ( t a k e n  from MIMS volume 22 number 3) was u s e d  f o r  e ach  
d r u g .  Th is  was t h e n  i n c r e a s e d  f o r  f u r t h e r  t e s t s  where  t h e  r e s u l t s  
i n d i c a t e d  a p o s s i b l e  u s e f u l  e f f e c t .  A l l  d rugs  were  i n j e c t e d  
i n t r a m u s c u l a r l y  i n t o  t h e  t h i g h  and as  t h e s e  a r e  s m a l l  a n im a l s  ( a d u l t s  
a round  450 grams)  i t  i s  d e s i r a b l e  t h a t  t h e  i n j e c t i o n  volume s h o u l d  be no 
more t h a n  0 . 1  -  0 . 2  mis ( R i d l e y ,  p e r s . comm.; S c r a g g s  and R i d l e y ,  1978) .  
To a c h ie v e  t h i s ,  a l l  d ru g  sam ples  which were a l r e a d y  i n  t h e  form o f  
o i l y  i n j e c t i o n s  had  t o  be d i l u t e d  w i t h  s t e r i l e  a r a c h i s  o i l  s o  t h a t  t h e  
r e q u i r e d  dose  o f  d rug  c o u ld  be o b t a i n e d  i n  t h e  minimum volume o f  o i l .
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T a b le  5 .2
Drug d o s e s  and d i l u t i o n s .
DRUG DOSE mg/kg DILUENT SOLVENT
SOLUTION
CONCENTRATION
mg/ml
D e p ixo l 0 . 3 a r a c h i s  o i l 1 . 0
0 . 5
Modecate 0 . 1 8 0 .5
0 .2 5
M odit en e n a n t h a t e  0 . 1 8
L a r g a c t i l  i n j e c t i o n  0 .3 5
Amphetamine 1.0
s a l i n e  
(0.85% NaCl)
s a l i n e
1.0
6 .0
F l u s p i r i l e n e 0 .0 2 8 c h l o r o f o r m /  0 . 1
a r a c h i s  o i l
C h l o r m e t h i a z o l e
e d i s y l a t e  3 . 6 a b s o l u t e  a l e .  1 0 . 0  
/ a r a c h i s  o i l
F l u s p i r i l e n e
lOmg c r y s t a l l s  d i s s o l v e d  i n  lOmls c h l o r o f o r m .
T h i s  mixed  w i t h  lOOmls a r a c h i s  o i l .
B o i l e d  g e n t l y  f o r  10 m i n u t e s  on h o t p l a t e  w i t h  m a g n e t i c  s t i r r e r ,  
C h l o r m e t h i a z o l e  e d i s y l a t e
lOOrag c r y s t a l l s  added t o  5mls a b s o l u t e  a l c o h o l .
T h i s  mixed w i t h  lOmls a r a c h i s  o i l .
B o i l e d  g e n t l y  f o r  10 m in u t e s  on h o t p l a t e  w i t h  m a g n e t i c  s t i r r e r .
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T a b le  5 .3
P r e l i m i n a r y  D r u g s  T e s t s .
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L a r g a c t i l  was d i l u t e d  w i t h  s a l i n e .  The two c r y s t a l l i n e  t r a n q u i l l i z e r s ,  
f l u s p i r i l e n e  and c h l o r m e t h i a z o l e  e d i s y l a t e ,  were made up by f i r s t  
d i s s o l v i n g  t h e  d rug  i n  c h l o r o f o r m  o r  a b s o l u t e  a l c o h o l ,  m ix in g  t h i s  w i t h  
a r a c h i s  o i l  and t h e n  b o i l i n g  o f f  t h e  i n i t i a l  s o l v e n t .  The d-am phetamine  
s u l p h a t e  sample  was d i s s o l v e d  i n  s t e r i l e  s a l i n e .  Doses u s e d  and d i l u t i o n  
p r o c e d u r e s  a r e  g i v e n  i n  t a b l e  5 . 2 .
In  a l l ,  t h i r t e e n  p r e l i m i n a r y  d ru g s  t e s t s  were  c a r r i e d  o u t ,  one 
on ea ch  o f  t h e  s e v e n  sample  d rugs  a t  low d o s e s ,  a  s e c o n d  on D e p i x o l  a t  
a h i g h e r  d o s e ,  and f i v e  more on Modecate  a t  a h i g h e r  d o s e .  Thé d e t a i l s  
a r e  g i v e n  i n  t a b l e  5 . 3 .
The d ru g  t e s t s  were  c a r r i e d  ou t  w h i l e  I and t h e  t e c h n i c i a n s  
i n v o l v e d  h e l d  a Home O f f i c e  l i c e n s e  t o  p e r f o r m  e x p e r i m e n t s  on l i v i n g  
a n im a ls  w i t h  p e r m i s s i o n  t o  u s e  p r i m a t e s  u n d e r  C e r t i f i c a t e  Al .
5 . 5 )  RESULTS
The r e s u l t s  f o r  t h e  t h i r t e e n  p r e l i m i n a r y  d r u g s  t e s t s  ( P . D . T . ’ s)  
a r e  g i v e n  be low i n  t h e  form o f  g r a p h s  o f  t h e  m easu re  %AP.DM -  %LV.DM, 
t h a t  i s ,  t h e  p e r c e n t a g e  o f  a l l  a p p ro a c h e s  a t t r i b u t a b l e  t o  t h e  d rugged  
monkey (DM) minus t h e  p e r c e n t a g e  o f  a l l  l e a v i n g s  t h a t  were made by t h e  
d rugged  monkey. See c h a p t e r  3 f o r  f u r t h e r  d i s c u s s i o n  o f  t h i s  m e a s u r e .  In  
t h e  c a s e  o f  t h e s e  t e s t s ,  a l l  changes  i n  b e h a v i o u r  w ere  i n  t h e  same 
d i r e c t i o n ,  so a d e c r e a s e  i n  %AP.DM -  %LV.DM means t h e  d rugged  a n im a l  
a p p ro a c h e d  l e s s  and l e f t  more i n  e v e r y  c a s e .  The o t h e r  p o s s i b l e  
c o m b i n a t i o n s  ( e . g .  an i n c r e a s e  i n  a p p ro a c h e s  b u t  a g r e a t e r  i n c r e a s e  i n  
l e a v i n g s )  do n o t  a p p ly  h e r e .  For  t h i s  r e a s o n ,  i n d i v i d u a l  %AP.DM and 
%LV.DM s c o r e s  a r e  n o t  g i v e n .
D ur ing  t h e  t e s t s  t h e  on ly  b e h a v i o u r s  t o  be p e r f o r m e d  i n  any 
number were a p p ro a c h e s  and l e a v e s .  The o t h e r  s o c i a l  i n t e r a c t i o n  m a r k e r s
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r a r e l y  o c c u r r e d  d u r i n g  t h e  t e s t  o b s e r v a t i o n  p e r i o d s ,  a p p e a r i n g  w i t h  
much l o w e r  f r e q u e n c i e s  t h a n  f o r  a n im a ls  w a tched  d u r i n g  P a r t  I o f  t h e  
s t u d y .  T a b le  5 . 4  compares  t h e s e  f r e q u e n c i e s ,  t a k e n  b e f o r e  a n im a l s  were 
d r u g g e d ,  w i t h  d a t a  a v a i l a b l e  f rom P a r t  I .  E x c l u d i n g  a p p r o a c h e s  and 
l e a v i n g s ,  i t  can be s e e n  t h a t  a l l  b e h a v i o u r s  e x c e p t  ' s u b j e c t  i s  groomed* 
o c c u r  more o f t e n  i n  t h e  P a r t  I a n im a ls  t h a n  i n  t h e  d ru g s  t e s t  a n i m a l s ,  
and t h i s  i s  h i g h l y  s i g n i f i c a n t  ( p ^ O . O l ,  t w o - t a i l e d  Mann-Whitney U t e s t s ) .  
' S u b j e c t  i s  groomed '  o c c u r s  s l i g h t l y  more o f t e n  i n  d r u g s  t e s t  a n im a l s  b u t  
t h e  d i f f e r e n c e  i s  n o n - s i g n i f i c a n t .
Th i s  c o u l d  be  r e l a t e d  t o  t h e  d i f f e r e n t  s o c i a l  and p h y s i c a l  
e n v i r o n m e n t s  i n  t h e  two an im a l  rooms i n v o l v e d .  I n d i v i d u a l s  u s e d  as  
s u b j e c t s  i n  P a r t  I were l i v i n g  w i t h  t h e i r  f a m i l i e s  i n  t h e  l a r g e  c a g e s  i n  
room 2.  Those u s e d  i n  t h e  P . D . T . ' s  were ho u s e d  i n  p a i r s ,  u s u a l l y  p a i r s  
o f  t w i n s ,  i n  s m a l l e r  c a g e s  i n  room 3 ( s e e  c h a p t e r  2 f o r  d e t a i l s ) .  T h i s  
r e s t r i c t i o n  i n  p h y s i c a l  and s o c i a l  e n v i r o n m e n t s  i n  t h e  c a s e  o f  t h e  
P .D .T .  monkeys c o u ld  be e x p e c t e d  t o  be a s s o c i a t e d  w i t h  a  d i f f e r e n c e  i n  
t h e  v a r i e t y  and q u a n t i t y  o f  many o f  t h e  b e h a v i o u r s  n o r m a l l y  e x h i b i t e d .  
These  e f f e c t s  may be l e s s  s e v e r e  i f  s o c i a l  r e s t r i c t i o n  i s  n o t  compounded 
w i t h  e n v i r o n m e n t a l  r e s t r i c t i o n .  B a j p a i  (1980)  c o n c l u d e d  t h a t  i s o l a t i n g  
r h e s u s  monkeys i n  t h e i r  n a t u r a l  e n v i r o n m e n t a l  -  i . e .  i n  open d o o r  ca g es  
on t r e e s  i n  a f o r e s t  r e s e r v e  w i t h  no o t h e r  r h e s u s  p o p u l a t i o n ,  a s  o ppose d  
t o  r e s t r i c t i v e  l a b o r a t o r y  c a g in g  -  d i d  n o t  t o t a l l y  o b l i t e r a t e  p o s i t i v e  
s o c i a l  r e s p o n s e s  even a f t e r  18 months o f  s o c i a l  i s o l a t i o n ,  th o u g h  i s o l a t e s  
showed l e s s  a p p r o a c h i n g ,  grooming ,  p r o x i m i t y  and c o n t a c t  w i t h  a s t i m u l u s  
a n im a l  t h a n  d i d  n o n - i s o l a t e d  c o n t r o l s .  12 months o f  i s o l a t i o n  i n  a 
l a b o r a t o r y  s e t t i n g  i s  enough t o  s e v e r e l y  a l t e r  s o c i a l  r e s p o n s e s  ( M i t c h e l l ,  
1968a).
In  t h e  c a se  o f  p h y s i c a l  r e s t r i c t i o n ,  C a s t e l l  and W i l s o n  (1971)  
found  t h a t  p i g t a i l  macaque m o the r s  p u n i s h e d  t h e i r  i n f a n t s  t w i c e  as
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o f t e n  i f  housed  i n  s m a l l e r  cages  (0,7m X 0.5m x  0.6ra) r a t h e r  t h a n
»
l a r g e r  cages  (1.1m x  2.1m x  1 . 1 m ) . I n f a n t  p i g t a i l  macaques  housed  w i t h  
t h e i r  m o t h e r s  i n  b a r e  ca g es  were found  t o  show l e s s  b e h a v i o u r  o r i e n t e d  
t o w a rd s  t h e i r  e n v i r o n m e n t ,  l e s s  l o c o m o t i o n ,  l e s s  c l i m b i n g ,  and l e s s  
d i f f e r e n t i a t i o n  i n  m a n i p u l a t i o n  o f  t h e i r  m o t h e r s  t h a n  t h o s e  m o t h e r -  
i n f a n t  p a i r s  h o u s e d  i n  c a ges  c o n t a i n i n g  t o y s  ( J e n s e n  e t  a l ,  1968%.).
As n o t e d  above however ,  t h e  numbers  o f  a p p r o a c h e s  and 
l e a v i n g s  o c c u r  a t  a much h i g h e r  f r e q u e n c y  i n  t h e  p r e l i m i n a r y  d rug  t e s t s  
t h a n  d u r i n g  t h e  P a r t  I w a t c h e s  ( p < 0 . 0 0 0 0 6 ) .  T h i s  i s  l i k e l y  t o  be  
b e c a u s e  i n  t h e  s m a l l e r  c ages  i t  i s  more d i f f i c u l t  f o r  t h e  a n im a l s  t o  
a v o i d  e ach  o t h e r ,  and any g e n e r a l  movement a ro u n d  t h e  cage  i s  l i a b l e ; t o  
l e a d  t o  t h e  monkeys moving to w a rd s  o r  away from e a ch  o t h e r .  I t  wou ld 
r e q u i r e  a p o s i t i v e  e f f o r t  on t h e i r  p a r t  n o t  t o  a p p ro a c h  and l e a v e  each  
' o t h e r  o f t e n .
In  a d d i t i o n ,  t h e  d i f f e r e n c e s  i n  b e h a v i o u r  f r e q u e n c i e s  c o u l d  a t  
l e a s t  p a r t l y  be due t o  t h e  f a c t  t h a t  t h e  s u b j e c t s  i n  P a r t  I w e re  y o u n g e r  
t h a n  t h o s e  u s e d  i n  t h e  d rugs  t e s t s .
Below and i n  t h e  g r a p h s  which  f o l l o w  a r e  t h e  r e s u l t s  f o r  t h e  
p r e l i m i n a r y  d ru g s  t e s t s .  I n  a l l  g r a p h s  c o n v e n t i o n s  a r e  as  t h o s e  i n  
f i g u r e  5 . 9 .
T e s t  n o s .  1 and 2 -  DEPIXOL
See f i g u r e  5 . 9 .  P r e - d r u g  v a l u e s  o f  %AP.DM -  %LV.DM a r e  a round  
z e r o  i n d i c a t i n g  b o t h  an im a ls  a r e  p l a y i n g  a r o l e  i n  m a i n t a i n i n g  p r o x i m i t y  
be tw een  them. However a f t e r  i n j e c t i o n  t h e  v a l u e  d r o p s  as  t h e  d ru g g ed  
monkey m a i n t a i n s  p r o x i m i t y  f a r  l e s s  and i n s t e a d  a v o id s  i n t e r a c t i o n  by 
l e a v i n g  r e l a t i v e l y  more o f t e n .  Th is  e f f e c t  l a s t s  one day a t  t h e  l o w e r  
dose  ( 0 . 3  mg/kg)  and two days a t  t h e  h i g h e r  ( 0 . 5  m g /kg ) ,  th o u g h  i n  t h e  
l a t t e r  t h e  d i f f e r e n c e  i s  l e s s  marked .  In  b o t h  t e s t s  t h e  d r u g g e d  monkey
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t e n d e d  t o  i g n o r e  i t s  t w i n ’s a p p ro a c h e s  and r e f u s e  t o  s i t  i n  c o n t a c t  
w i t h  i t  d u r i n g  t h e  wa tch  on t h e  day o f  i n j e c t i o n .
T e s t  no .  3 -  LARGACTIL.
See f i g u r e  5 . 1 0 .  As w i t h  D e p i x o l ,  p r e - d r u g  v a l u e s  o f  %AP.DM -  
%LV.DM a ro u n d  z e r o  d rop  t o  a n e g a t i v e  v a l u e  on t h e  day o f  drug  \
a d m i n i s t r a t i o n .  In  t h e  f o l l o w i n g  t h r e e  days  t h e  e f f e c t  r e v e r s e s  b e f o r e  
d r o p p in g  back  t o  a  n o r m a l ,  o r  p r e - d r u g ,  l e v e l .  A l though  t h e r e  was no 
p l a y  o r  c o n t a c t  be tw een  t h e  a n im a l s  on t h e  d rug  day ,  t h e r e  were  t h r e e  
b o u t s  o f  grooming be tw een  them d u r i n g  t h e  o b s e r v a t i o n  p e r i o d ,  so  t h ough  
t h e  d rugged  monkey a v o id e d  i t s  p a r t n e r  more t h a n  u s u a l  s o c i a l  
i n t e r a c t i o n s  were  n o t  c o m p l e t e l y  e l i m i n a t e d .
T e s t  no .  4 -  FLUSPIRILENE.
See f i g u r e  5 . 1 1 .  In  t h i s  t e s t  t h e  s u b j e c t  a n im a l  p l a y e d  o n l y  a 
s m a l l  r o l e  i n  m a i n t a i n i n g  p r o x i m i t y  and i n i t i a t i n g  i n t e r a c t i o n s  n o r m a l l y ,  
i . e .  p r e - d r u g  a d m i n i s t r a t i o n ,  and t h i s  d ropped  even  lower  a f t e r  
i n j e c t i o n  o f  t h e  d r u g .  T h i s  e f f e c t  l a s t e d  o n l y  one day though  p o s t - d r u g  
v a l u e s  o f  %AP.DM -  %LV.DM were  more v a r i a b l e  t h a n  t h o s e  p r e - d r u g .  Th i s  
d r u g  a p p e a r e d  t o  i n t e r f e r e  w i t h  m o to r  c o - o r d i n a t i o n  as  h e a d - s h a k i n g  
( s i m i l a r  t o  t h e  ' c h e c k i n g '  s e e n  w i t h  amphetamine)  and j e r k y  movements 
were s e en  on t h e  drug  day.  Grooming be tw een  t h e  two a n im a ls  which  had 
been  s e e n  d u r i n g  p r e - d r u g  w a tc h e s  was n o t  s e e n  a g a i n  a f t e r  day 3.
T e s t  no.  5 -  CHLORMETHIAZOLE EDISYLATE.
See f i g u r e  5 .1 2 ,  P r e - d r u g  v a l u e s  o f  %AP.DM -  %LV.DM r a n g e  
a round  z e r o  b u t  drop w i t h  d ru g  a d m i n i s t r a t i o n  t o  r e c o v e r  by t h e  seco n d  
day a f t e r  i n j e c t i o n .  However by t h e  end o f  t h e  t e s t  (day 8) t h e  m easu re  
h a s  begun t o  drop  a g a i n .  Normal  s c o r e s  f o r  t h i s  d rug  a r e  v a r i a b l e  t o  t h e
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e x t e n t  t h a t  t h e  r e s u l t s  o f  t h i s  t e s t  a r e  i n c o n c l u s i v e .
T e s t  no .  6 -  AMPHETAMINE.
See f i g u r e  5 . 1 3 .  At t h e  low dose used  amphetamine d e p r e s s e s  
t h e  s o c i a l  i n t e r a c t i o n s  o f  t h e  i n j e c t e d  a n im a l .  The m easure  %AP.DM -  
%LY.DM d rops  from a ro u n d  z e r o  t o  a n e g a t i v e  v a l u e  and o v e r a l l  a c t i v i t y  
i s  r e d u c e d  on t h e  day o f  i n j e c t i o n .  Sm all  h e a d  movements and j e r k s ,  
c a l l e d  ’ c h e c k i n g '  ( S c r a g g s  and R i d l e y ,  1978) were a l s o  s e e n  on t h i s  day .  
On t h e  f o l l o w i n g  days  t h e  m easu re  r e t u r n s  t o  a round  z e r o ,  d r o p p i n g , a g a i n  
on day 7 and r i s i n g  on day 8.
T e s t  no. 7 -  MODITEN ENANTHATE.
See f i g u r e  5 . 1 4 .  P r e - d r u g  v a l u e s  o f  %AP.DM -  %LV.DM a r e  
p o s i t i v e  i n d i c a t i n g  t h a t  t h e  a n im a l  t o  be d rugged  p l a y s  t h e  more 
i m p o r t a n t  p a r t  i n  m a i n t a i n i n g  p r o x i m i t y  be tw een  t h e  two.  I n j e c t i o n  o f  
Modi ten  e n a n t h a t e  r e v e r s e s  t h i s  and %AP.DM -  %LV.DM becomes n e g a t i v e .  
Th is  e f f e c t  l a s t s  f o r  two d a y s ,  t h ough  s u p r e s s i o n  o f  g rooming b e tw een  
t h e  monkeys o c c u r r e d  o n ly  on t h e  day o f  d rug  a d m i n i s t r a t i o n .
T est no.  8 -  MODECATE.
See f i g u r e  5 . 1 5 .  The r e s u l t s  f o r  Modecate  a r e  v e r y  s i m i l a r  t o  
t h o s e  f o r  Moditen e n a n t h a t e ,  t o  which  i t  i s  c h e m i c a l l y  c l o s e l y  r e l a t e d ,  
however  t h e  d e p r e s s i o n  o f  s o c i a l  i n t e r a c t i o n s  l a s t s  f o r  an e x t r a  day ,  
t h e  d r u g  b e i n g  e f f e c t i v e  f o r  t h r e e  days a t  t h e  low t e s t  dose  u s e d .
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FIGURE 5 - 9 P ro x im ity  maintenance  by drugged mon key .  DEPIXOL P.D.T.'^s 
( see  text )
O
o
>
ro
0
s
1
0 -
o
o
- 4 0 -
0 - 3  mcÿ^kg 
0 - 5  mq/kg- 6 0
1 4 73 5 62
Drug a d m i n i s t e r e d  day 3 TIME days
ZZ p e r c e n t a g e  of a p p r o ac h e s  by 
drugged  monkey minus  p e r c e n t a g e  of l eavi ng s  by
drugged  monkey
F (GLLBE— 5.dQ. Proximity  m a in t en an c e  by d rugged  m o n k e y . LARGACTIL P.D.T
O
O
>
ro
0
^  2 01
O
<
o O'
20
1
Drug a d m in i s te r e d  day 4
0 - 3 5  mg^/kg
I
6
Ti r^ E  d a y s
252
EiüLLBE— 5J_I. Proximi ty maintenance by drugged monkey . FLUSPIRILENE P.D.T.
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From t h e  r e s u l t s  o f  t h e  above t e s t s  i t  a p p e a r e d  t h a t  Modecate  
would  be t h e  most  s u i t a b l e  d rug  t o  u s e .  Even a t  t h e  low dose  u s e d  i n
t e s t  no .  8 ( e q u i v a l e n t  t o  a human t e s t  dose )  t h e  %AP.DM -  %LV.DM s c o r e
made a l a r g e  drop  on a d m i n i s t r a t i o n  o f  t h e  d ru g  i n d i c a t i n g  t h a t  t h e
d rugged  an im a l  c e a s e s  t o  be i m p o r t a n t  i n  t h e  m a i n t e n a n c e  o f  p r o x i m i t y
and i n i t i a t i o n  o f  s o c i a l  i n t e r a c t i o n s .  Normal  p r e - d r u g  v a l u e s  do n o t
r e - a p p e a r  u n t i l  t h e  t h i r d  day a f t e r  i n f e c t i o n .  I n  a d d i t i o n  t o  t h i s  a l l
o t h e r  s o c i a l  c o n t a c t  be tw een  t h e  two monkeys ( a l l o g r o o m i n g , p l a y i n g ,
h u d d l i n g )  i s  e l i m i n a t e d .  I n  o r d e r  t o  check  t h e  r e l i a b i l i t y  o f  t h i s  e f f e c t
on marmose t  s o c i a l  i n t e r a c t i o n s  and i f  p o s s i b l e  e x t e n d  i t s  d u r a t i o n ,
f i v e  f u r t h e r  t e s t s  were c a r r i e d  o u t  u s i n g  Modecate  a t  a h i g h e r  d o s e ,
0 .2 5  mg/kg as  opposed  t o  0 . 1 8  mg/kg as  i n  t e s t  no.  8.  The r e s u l t s  o f
t h e s e  t e s t s  (numbers  9 t o  13) a r e  g i v e n  i n  f i g u r e  5 .1 6  as  mean %AP.DM -
%LV.DM s c o r e s .
As can be s e e n  from f i g u r e  5 . 1 6 ,  a l t h o u g h  t h e  drop  i n
r e s p o n s i b i l i t y  f o r  m a i n t e n a n c e  o f  p r o x i m i t y  i s  n o t  as  l a r g e  as  i n  t e s t
8 i t  i s  a f u l l  f o u r  days  b e f o r e  no rm a l  p r e - d r u g  v a l u e s  a r e  r e - a t t a i n e d .
A r e a s o n  f o r  t h e  s m a l l e r  d rop  i s  t h a t  t a k i n g  t h e  mean v a l u e  from s e v e r a l  
t e s t s  t e n d s  t o  i r o n  ou t  any p a r t i c u l a r l y  l a r g e  d i f f e r e n c e s .  The l a r g e s t  
drop found  f o r  Modecate  a t  0 . 2 5  mg/kg was t o  - 8 3 . 3 3 ,  a d i f f e r e n c e  o f  
7 7 .35  from t h e  mean o f  t h e  p r e - d r u g  v a l u e s  f o r  t h a t  t e s t .  The e q u i v a l e n t  
f i g u r e  f rom t e s t  8 i s  - 4 7 . 0 6 ,  a d i f f e r e n c e  o f  o n ly  4 9 .8 4 .
As a t  t h e  low e r  d o s a g e ,  o t h e r  s o c i a l  c o n t a c t  i n c l u d i n g  h u d d l i n g  
and grooming i s  a l s o  e l i m i n a t e d .
The s i g n i f i c a n c e  o f  t h e  changes  i n  %AP.DM -  %LV.DM be tw een  
p r e - d r u g ,  d rug ,  and f o u r  p o s t - d r u g  o b s e r v a t i o n  p e r i o d s  was a s s e s s e d  by 
t h e  Fr iedman two-way a n a l y s i s  o f  v a r i a n c e  t e s t  ( S i e g e l ,  1956) .  F o r  N = 5 
and k = 6,  = 1 7 . 9 2 ,  p < 0 . 0 1  i n d i c a t i n g  t h a t  t h e  s c o r e s  o b t a i n e d  a r e
s i g n i f i c a n t l y  a f f e c t e d  by t h e  Modecate  t r e a t m e n t .
S i n c e  t h e  d rugged  a n im a l s  i n  each  t e s t  had  t h e i r  e a r t u f t s  dyed
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i t  m ig h t  have  been  e x p e c t e d  t h a t  more a l l o g r o o m i n g  would o c c u r  in  t h e  
f o l l o w i n g  o b s e r v a t i o n  p e r i o d  as  t h e  d rugged  monkey’s cagemate  
i n v e s t i g a t e d  and a t t e m p t e d  t o  remove t h e  dye .  The r e v e r s e  o c c u r r e d  and 
t hough  t h e  o v e r a l l  f r e q u e n c i e s  o f  grooming i n  any o f  t h e  w a tc h e s  were 
t o o  s m a l l  f o r  any f i r m  c o n c l u s i o n s  t h i s  does  b a c k - u p  t h e  d e p r e s s a n t  
e f f e c t  o f  t h e  d rug  on marmoset  s o c i a l  b e h a v i o u r .
The e f f e c t s  r e p o r t e d  f o r  t h e  p r e l i m i n a r y  d r u g s  t e s t s  may n o t  
e n t i r e l y  be due t o  t h e  d rugs  u s e d ,  b u t  may be p a r t l y  an e f f e c t  o f  t h e  
s hock  o r  t r a u m a  ( th o u g h  e v e r y  e f f o r t  was made t o  k e e p  t h i s  t o  a minimum) 
o f  t h e  p r o c e d u r e  o f  c a t c h i n g  and i n j e c t i n g  t h e  m o n k e y s . These  two 
p o s s i b l e  c a u s e s  c o u ld  n o t  be s e p a r a t e d  o u t  i n  t h e  p r e s e n t  t e s t s ,  t hough  
t h e i r  r e l a t i v e  e f f e c t s  c o u ld  be d i s c o v e r e d  by r u n n i n g  m o re  t e s t s  u s i n g  
p l a c e b o  ( s a l i n e  o r  a r a c h i s  o i l  v e h i c l e )  i n s t e a d  o f  d r u g  i n j e c t i o n s .  Th is  
was f e l t  u n n e c e s s a r y  s i n c e  p r o v i d e d  t h e  p r o c e d u r e  ga v e  r e l i a b l e  r e s u l t s  
t h e  p r e c i s e  cause  was n o t  r e q u i r e d ,  and t im e  and s p a c e  d i d  n o t  p e r m i t  
any a d d i t i o n a l  t e s t s .
The r e s u l t s  o f  t h e  p r e l i m i n a r y  d r u g s  t e s t s  i n d i c a t e d  t h a t  t h e  
s u b s t a n c e  t o  u se  t o  m odify  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  by d e p r e s s i n g  
s o c i a l  i n t e r a c t i v e  b e h a v i o u r  would  be  t h e  l o n g - a c t i n g  n e u r o l e p t i c  
Modeca te ,  a d m i n i s t e r e d  by a s i n g l e  i n t r a m u s c u l a r  i n j e c t i o n  a t  a dose  o f  
0 . 2 5  mg/kg  body w e i g h t .  T h i s  would have  s u f f i c i e n t  e f f e c t  f o r  a 
s u f f i c i e n t l y  long  t im e  p e r i o d  t o  e n a b l e  p r e d i c t i o n s  b a s e d  on t h e  model  
o f  marmoset  i n f a n t  s o c i a l  deve lopm ent  t o  be  t e s t e d  t h r o u g h  a s e r i e s  o f  
w a tc h e s  comparab le  t o  t h o s e  c a r r i e d  o u t  i n  o r d e r  t o  c o n s t r u c t  t h e  model .
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CHAPTER 6 -  M o d i f i ed  I n f a n t - C a r e g i v e r  R e l a t i o n s h i p s
6 . 1 )  INTRODUCTION
T h i s  c h a p t e r  i n v e s t i g a t e s  t h e  e f f e c t s  on i n f a n t - c a r e g i v e r  
r e l a t i o n s h i p s  o f  a l t e r e d  l e v e l s  o f  c a r e g i v i n g  b r o u g h t  a b o u t  by t h e  
a d m i n i s t r a t i o n  o f  t h e  n e u r o l e p t i c  d ru g  f lu p h e n a z in e  d e c a n o a t e  (= Modeca te ,  
d e s c r i b e d  i n  c h a p t e r  5 ) ,  and p r e s e n t s  t h e  r e s u l t s  f rom P a r t  I I  o f  t h e  
s t u d y .  I n  t h e  f i r s t  p a r t  o f  t h e  c h a p t e r ,  d a t a  w i l l  be  p r e s e n t e d  t o  show 
t h e  e f f e c t s  o f  t h e  d r u g  on t h e  b e h a v i o u r  o f  t h e  d r ugged  c a r e g i v e r s  
( f a t h e r s  and s i b l i n g s ) . The r e s t  o f  t h e  c h a p t e r  i s  c o n c e r n e d  w i t h  
t e s t i n g  t h e  v a l i d i t y  o f  t h e  p r e d i c t i o n s  made a t  t h e  end  o f  c h a p t e r  4 
c o n c e r n i n g  t h e  b e h a v i o u r  o f  i n f a n t s  and c a r e g i v e r s , and w i t h  a 
p r e l i m i n a r y  i n v e s t i g a t i o n  o f  t h e  t im e  c o u r s e  o f  t h e  s o c i a l  b e h a v i o u r a l  
e f f e c t s  o f  d ru g  a d m i n i s t r a t i o n .
The o b s e r v a t i o n  s c h e d u l e  f o l l o w e d  and b e h a v i o u r s  r e c o r d e d  a r e  
i d e n t i c a l  t o  t h o s e  f o r  P a r t  I o f  t h e  s t u d y  and a r e  d e s c r i b e d  i n  c h a p t e r  
3. The P a r t  I I  f a m i l i e s  were l i v i n g  i n  t h e  same c o n d i t i o n s  as  t h e  P a r t  
I a n im a ls  ( s e e  c h a p t e r  2 ) .
As d e s c r i b e d  i n  c h a p t e r  5 ,  t h e  d r u g  was a d m i n i s t e r e d  t o  f a t h e r s  
and s i b l i n g s  o n l y . F a t h e r s  were d rugged  when t h e  i n f a n t s  w ere  4 weeks 
o l d ,  i . e .  on t h e  f i r s t  day o f  t h a t  w e e k , such  t h a t  t h e  f a t h e r s  were  
a f f e c t e d  by t h e  d r u g  during a l l  o f  t h e  w a tc h e s  a t  t h a t  age .  The age o f  
4 weeks was cho s en  s i n c e  a t  t h i s  age f a t h e r s  a r e  v e r y  i m p o r t a n t  as  
c a r e g i v e r s  t o  t h e  i n f a n t ,  s p e n d in g  r e l a t i v e l y  l a r g e  amounts  o f  t im e  
c a r r y i n g  them and grooming them ( se e  d a t a  i n  c h a p t e r  4 ) .  S i m i l a r l y ,  b o t h  
o l d e r  s i b l i n g s  were drugged when th e  i n f a n t s  were 14 weeks o l d ,  such  
t h a t  a l l  w a tc h e s  c a r r i e d  o u t  at t h a t  age were  o f  i n f a n t s  w i t h  d r u g -  
a f f e c t e d  s i b l i n g s .  The age o f  14 weeks was chosen  f o r  s i b l i n g  d r u g
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a d m i n i s t r a t i o n  s i n c e  a t  t h i s  t im e  much o f  an i n f a n t ’s a c t i v e  b e h a v i o u r  
c o n s i s t s  o f  v i g o ^ r o u s  p l a y  w i t h  i t s  s i b l i n g s  and r e l a t i v e l y  l i t t l e  
tim e i s  s p e n t  w i t h  t h e  p a r e n t s .  O t h e r  m ajor a c t i v i t i e s  a t t h i s  age t e n d  
t o  be  n o n - s o c i a l  such  as  r e s t i n g ,  s l e e p i n g  and m oving a b o u t  i n d e p e n d e n t l y ,  
so  t h a t  a l t h o u g h  i n t e r a c t i o n s  w i t h  s i b l i n g s  do n o t  t a k e  up a  v e ry  la rg e  
p r o p o r t i o n  o f  t h e  i n f a n t ’ s t im e , th ey  are among th e  m ost p r o m i n e n t  s o c i a l  
b e h a v i o u r s  a t  t h i s  age ( s e e  c h a p t e r  4 ) .
Drug a d m i n i s t r a t i o n  was c a r r i e d  o u t  b e tw een  9 . 3 0  am and  10 .30  
am on t h e  Monday m orning o f  th e  d r u g  w e e k . The a n im a l s  were  t h e n  r e t u r n e d  
t o  t h e i r  f a m i l i e s  and n o t  d i s t u r b e d  ag a in  th a t  week s in c e  th e  p i l o t  
s t u d i e s  h a d  shown the d ru g  t o  be  e f f e c t i v e  f o r  f o u r  days ( s e e  ch a p ter  5 ) .  
O b serv a tio n s w ere  commenced one hour a f t e r  a d m in is tr a t io n  to  a l l o w  tim e  
f o r  t h e  drug to  ta k e  e f f e c t  and f o r  th e  an im als to  re tu rn  t o  t h e ir  
norm al a c t i v i t i e s  a f t e r  t h e  d is tu r b a n ce  o f  th e  cap tu re  and tem porary 
rem oval o f  t h e  c a r e g iv e r s  t o  b e  d rugged .
A l l  s t a t i s t i c a l  c o m p a r i s o n s  made b e tw een  r e s u l t s  o f  P a r t  I and 
P art I I  a r e  by t w o - t a i l e d  Mann-Whitney U t e s t s ,  and c o m p a r i s o n s  w i t h i n  
P art I I  a r e  by t w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  ( S i e g e l ,  1 9 5 6 ) ,  b oth  w i t h  
a 5% s ig n i f ic a n c e  l e v e l .
F o l l o w i n g  t h e  f i n d i n g s  o f  s e c t i o n s  4 .5 b )  and 4 . 7 ) , r e s u l t s  fo r  
s i b l i n g  I ’ s and s i b l i n g  2 ' s  are combined i n t o  a  s i n g l e  c a te g o r y  ’ s i b l i n g s ' .  
F o r  f r e q u e n c y  and. d u ra tion  m easu res, t h e  s c o r e s  fo r  e a c h  p a i r  o f  s ib l i n g s  
( s i b  1 and s i b  2) are summed, t o  g iv e  f o r  example  t h e  p e r c e n t a g e  o f  
t im e  w i t h  s i b l i n g s ,  i . e .  t h e  t o t a l  p e r c e n t a g e  o f  tim e w i t h  b o t h  s i b l i n g s .  
T h is  i s  b e c a u s e  i t  i s  t h e  t o t a l  amount o f  e a ch  b e h a v i o u r  t h a t  occu rs  
w i t h  each c a t e g o r y  o f  c a r e g i v e r  th a t  i s  o f  i n t e r e s t .
Throughout t h i s  c h a p t e r ,  ’P a r t  I ’ r e f e r s  t o  data  o r  a n im a l s  
from t h e  u n d i s t u r b e d  f i r s t  P art o f  t h e  s t u d y  ( r e s u l t s  o f  wh ich a r e  g iv en  
i n  c h a p t e r  4 ) ,  and ’P a r t  I I ’ r e f e r s  t o  d a t a  o r  a n im a ls  f rom t h e  s e cond
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P a r t  where f a t h e r s  and s i b l i n g s  a r e  d rugged  a t  4 and 14 weeks r e s p e c t i v e l y .  
H a l f  o f  t h e  P a r t  I I  i n f a n t s  had  o l d e r  s i b l i n g s  which had e x p e r i e n c e d  
d rugged  c a r e g i v e r s  when t h e y  t h e m s e l v e s  were i n f a n t s ,  w h i l e  h a l f  had  
n o t .  I t  i s  however  u n l i k e l y  t h a t  t h i s  w i l l  confound  t h e  i n t e r p r e t a t i o n  
o f  d i f f e r e n c e s  be tw een  P a r t  I  and P a r t  I I  s in c e  t h e  d i f f e r e n c e s  a r e  so  
s h o r t - l i v e d  ( s e e  be low s e c t i o n  6 . 4 )  and c h a p t e r  7 ) .
In  c h a p t e r  4 ,  t h e  t e r m s  'c a r e '  and 'c a r e g iv in g '  w ere , f o r  t h e  
p u r p o s e  o f  d e s c r i b i n g  and e x p l a i n i n g  t h e  c a r e g i v i n g / c a r e - s e e k i n g  
h y p o t h e s i s ,  e q u a t e d  w i t h  one e a s i l y  m ea su red  a c t i v i t y ,  namely  t im e  on.  
However ' c a r e '  i s  n o t  a  u n i t a r y  phenomenon b u t  can  be d e f in e d  ( i f  r a t h e r  
l o o s e l y )  as  any a c t i v i t y  by one i n d i v i d u a l  which  p rom o te s  t h e  w e lfa r e  
o f  a n o t h e r  i n d i v i d u a l  ( i n  t h i s  c a s e  t h e  i n f a n t ) . I n  t h e  t e r m i n o l o g y  o f  
k i n  s e l e c t i o n  th e o r y , care  i s  e q u i v a l e n t  t o  a l t r u i s m  i n v e s t m e n t  ( s e e  
s e c t i o n  4 . 9 ) ) ,  i . e .  any i n v e s t m e n t  by a c a r e g iv e r  i n  an i n d i v i d u a l  
i n f a n t  t h a t  i n c r e a s e s  th e  i n f a n t ' s  chance o f  s u r v i v i n g  ( and  h e n c e  
r e p r o d u c t i v e  s u c c e s s )  a t  t h e  c o s t  o f  t h e  c a r e g i v e r ' s  a b i l i t y  t o  in v e s t  
i n  o t h e r  i n f a n t s  (Dawkins,  1978;  T r i v e r s ,  1972 & 1 9 7 4 ) .  By t h i s  d e f i n i t i o n  
many b e h a v i o u r s  o c c u r in g  betw een c a r e g iv e r  and i n f a n t  c o u l d  become p a rt  
o f  t h e  ca te g o r y  c a r e .  Examples  in c lu d e  b e h a v i o u r s  which are o b v io u s ly  
b e n e f i c i a l  t o  t h e  in fa n t  but c o s t l y  t o  t h e  c a r e g iv e r  ( i n  term s o f  tim e  
and e n e rg y )  such  as c a r ry in g  and f o o d - s h a r i n g ,  o t h e r  b eh a v io u rs which 
a r e  presum ably l e s s  c o s t l y  t o  t h e  c a r e g iv e r  such as  groom ing and c o n t a c t ,  
and even n e g a t iv e  b e h a v i o u r s  such as r e j e c t i o n s ,  a g g r e s s i o n  and ig n o r e s  
when t h e s e  a r e  u s e d  t o  p r o t e c t  t h e  i n f a n t  and r e g u l a t e  t h e  g rowth  o f  
i t s  i n d e p e n d e n c e .  P l a y  i s  c o n s i d e r e d  by many ( e . g .  Baldwin & B a ld w in ,
1974; Chalmers  & Locke -Haydon , 1983;  Delhinow & B i s h o p ,  1970;  L o i z o s ,
1967; P o i r i e r  & Sm i th ,  1974) t o  have  a s o c i a l i z i n g  f u n c t i o n  and t o  be  
o f  v a l u e  t o  t h e  i n f a n t  as  p r a c t i c e  f o r  t h e  deve lopm ent  o f  p h y s ic a l  and 
s o c i a l  s k i l l s ,  and as  such  can a l s o  be  though  o f  as a form o f  c a r e .
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T h i s  i s  p a r t i c u l a r l y  s o  when th e  c o s t s  and b e n e f i t s  a r e  u n e v e n ly  
d i s t r i b u t e d ,  e . g .  when t h e  o p p o r t u n i t y  f o r  p l a y  i s  p r o v i d e d  by an o ld e r  
( and  t h e r e f o r e  p r e s u m a b ly  more s o c i a l i z e d )  a n im a l  t o  an i n f a n t .
Though a g l o b a l  d e f i n i t i o n  o f  c a r e  may b e  v a l i d  when d i s c u s s i n g  
t h e  c a r e g i v i n g / c a r e - s e e k i n g  b a l a n c e  i n  g e n e r a l  t e r m s  o r  w i t h  r e f e r e n c e  
t o  t h e  e v o l u t i o n  o f  b e h a v i o u r s ,  i n  s p e c i f i c  c a s e s  where  t h e  b a l a n c e  i s  
b e i n g  s t u d i e d  i t  i s  p e r h a p s  more u s e f u l  t o  have  a t i g h t e r  d e f i n i t i o n  o f  
care  i n  o r d e r  t h a t  i t  can  be  m e a n i n g f u l l y  m e a s u r e d .  I t  would  be  
e x c e e d i n g l y  d i f f i c u l t  t o  m easu re  e v e r y  a s p e c t  o f  c a r e  as  d e f i n e d  above 
and combine t h e  m e a s u r e s  i n  any r e a l i s t i c  way.  T h e r e f o r e , i n  t h i s  
c h a p t e r  ' c a r e '  w i l l  b e  more c l o s e l y  d e f i n e d  as  b e h a v i o u r s  v/hich p r o v i d e  
t h e  i n f a n t  w ith  s t a t i o n a r y  p h y s i c a l  c o n t a c t  o f  some k in d ,  in c lu d in g  
t im e  on, c o n t a c t  and grooming ,  s i n c e  t h e s e  would  a f f o r d  p r o t e c t i o n ,  
warmth, s e c u r i t y  and ( i n  th e  case  o f  c a r e  f rom t h e  m o th e r )  a  c h a n ce  t o  
f e e d  f o r  t h e  i n f a n t .  B e h a v i o u r s . l e a d i n g  t o  t h e s e  s t a t e s ,  su c h  a s  p i c k i n g  
up and a p p r o a c h i n g ,  w i l l  a l s o  be  in c lu d e d .  Some o t h e r  b e h a v i o u r s  ( e . g .  
p la y )  which  come u n d e r  t h e  w i d e r  d e f i n i t i o n  o f  care  w i l l  b e  d i s c u s s e d  
where a p p r o p r ia te ,  b u t  u n l e s s  s t a t e d  t o  t h e  c o n tr a r y ,  t h e  te r ra  care  as  
used  i n  t h e  r e s t  o f  t h i s  ch ap ter  e x c lu d e s  t h e s e  b e h a v io u r s .
6 .2 )  THE EFFECTS OF THE DRUG ON CAREGIVING BEHAVIOUR
As a t r a n q u i l l i z e r ,  f l u p h e n a z i n e  d e c a n o a t e  c o u ld  be  e x p e c t e d  
t o  r e d u c e  c a r e g iv e r s '  r e s p o n s i v e n e s s  t o  t h e i r  i n f a n t s  and t h e r e f o r e  
r e d u c e  t h e  l e v e l  o f  c a r e  t h e y  a r e  p r e p a r e d  t o  g i v e .  The p i l o t  t e s t s  a l s o  
i n d i c a t e d  t h i s  ( s e e  c h a p t e r  5 ) ,  showing t h a t  d ru g g ed  a n im a l s  t e n d e d  t o  
a v o id  i n t e r a c t i o n s  w i t h  t h e i r  c a g e m a t e s ,
In  t h i s  s e c t i o n  d a t a  a r e  p r e s e n t e d  which d e m o n s t r a t e  t h e  e f f e c t s  
o f  t h e  d rug  on t h e  d rugged  a n i m a l ' s  b eh av iou r  t o w a rd s  t h e  i n f a n t .  R e s u l t s
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a r e  g i v e n  s e p a r a t e l y  fo r  f a t h e r s  and s i b l i n g s .  As n o t e d  above ,  d a t a  f o r  
d rugged  v e r s u s  und rugged  c a r e g i v e r s  ( i . e .  P a r t  I v e r s u s  P a r t  I I  r e s u l t s )  
a r e  compared u s i n g  t w o - t a i l e d  Mann-lYliitney U t e s t s .
a)  F a t h e r s .
F i g u r e s  5 . 1  t o  6 . 9  compare P a r t  I I  f a t h e r s  (d ru g g e d  when t h e  
i n f a n t s  a r e  4 weeks) w i t h  P a r t  I f a t h e r s  ( u n d ru g g e d  c o n t r o l s )  i n  t h e i r  
p e r f o r m a n c e  o f  t h e  f o l l o w i n g  b e h a v i o u r s :  Time s p e n t  w ith  i n f a n t ,  t im e  
s p e n t  c a r r y i n g  i n f a n t ,  f r e q u e n c y  o f  p i c k i n g  up i n f a n t , t im e  s p e n t  
grooming i n f a n t ,  t im e  s p e n t  i n  c o n t a c t  w ith  i n f a n t ,  f r e q u e n c y  o f  i g n o r i n g  
i n f a n t ,  a b s o l u t e  and r e l a t i v e  f r e q u e n c i e s  o f  r e j e c t i o n  o f  i n f a n t ,  amount  
o f  a g g r e s s i o n  shown tow a rds  i n f a n t ,  and f r e q u e n c i e s  o f  a p p r o a c h i n g  and 
l e a v i n g  i n f a n t .  These  b e h a v i o u r s  were  c hosen  f o r  c o m p a r i s o n  as  i n d i c a t o r s  
o f  th e  f a t h e r ' s  w i l l i n g n e s s  t o  show ca re  and a t t e n t i o n  t o w a rd s  h i s  
i n f a n t .
When e xa m in ing  t h e  r e s u l t s  i t  i s  n e c e s s a r y  t o  b e a r  i n  mind th e  
f a c t  t h a t  t h e  s i b l i n g s  o f  each  P a r t  I I  i n f a n t  were d ru g g ed  when th e  
i n f a n t s  were 14 weeks o l d ,  so  any cha nges  i n  t h e  f a t h e r ' s  b e h a v i o u r  j
a ro u n d  t h i s  age c o u l d  i n d i r e c t l y  be  r e l a t e d  t o  changes  in  s i b l i n g s '  |
b e h a v i o u r  t h r o u g h  e f f e c t s  on t h e  s o c i a l  nexus  o f  t h e  i n f a n t s .
At 2 weeks o f  age t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  
t h e  b e h a v i o u r  o f  P a r t  I and Part I I  f a t h e r s ,  i n d i c a t i n g  t h a t  t h e  two 
g roups  a r e  c om parab le  i n  t h e  amount o f  c a r e  o f f e r e d  by f a t h e r s  p r i o r  
t o  t h e  d rug  a d m i n i s t r a t i o n .
P a r t  I I  f a t h e r s  spend  r a t h e r  l e s s  t im e  w i t h  i n f a n t s  ( f i g u r e
6 . 1 )  and l e s s  tim e c a r r y i n g  i n f a n t s  ( f i g u r e  6 . 2 )  a t  t h e  age a t  which  
t h e y  a r e  d rugged  t h a n  do P a r t  I f a t h e r s ,  b u t  t h e  d i f f e r e n c e s  a r e  s m a l l  
and n o t  s i g n i f i c a n t .  P a r t  I I  f a t h e r s  a l s o  spend s l i g h t l y  more tim e  
w i t h  i n f a n t s  t h a n  P a r t  I f a t h e r s  a t  14 w e e k s .
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F i g u r e  6 . 1
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  w i t h  t h e i r  f a t h e r s  i n  e a ch  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .  —------------------ P a r t  I I  i n f a n t s .
P r o b a b i l i t i e s  r e f e r  t o  r e s u l t s  o f  t w o - t a i l e d  Mann-Whitney U t e s t s .
*** p < 0 . 0 0 2 .  ** p < 0 , 0 2 .  * p < 0 . 0 5 ,  ns  n o n - s i g n i f i c a n t .
T e s t s  a r e  be tw een  d a t a  f rom P a r t  I and P a r t  I I  a t  e a c h  age .
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F i g u r e  6 .2
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  sp e n d  on t h e i r  f a t h e r s  i n  e a ch  P a r t  o f  
t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
  P a r t  I i n f a n t s .  —---- — P a r t  I I  i n f a n t s .
C onv e n t io n s  as  i n  f i g u r e  6 . 1 .
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P a r t  I I  f a t h e r s  however ,  p i c k  up i n f a n t s  s i g n i f i c a n t l y  l e s s  
o f t e n  t h a n  P a r t  I f a t h e r s  a t  4 weeks ( f i g u r e  6 . 3 ) ,  and groom i n f a n t s  
s i g n i f i c a n t l y  l e s s  o f t e n  a t  4 and 6 weeks ( f i g u r e  6 . 4 ) .  S i n c e  t im e  
c a r r y i n g  by P a r t  I I  f a t h e r s  i s  n o t  s i g n i f i c a n t l y  r e d u c e d  as compared 
w i t h  P a r t  I f a t h e r s  b u t  t h e  f r e q u e n c y  w ith  which  t h e y  p i c k  up i n f a n t s  
i s  r e d u c e d ,  t h i s  s u g g e s t s  t h a t  t h e  b o u t s  o f  t im e  c a r r y i n g  by P a r t  I I  
f a t h e r s  a r e  l o n g e r .  This i s  c o n f i r m e d  by f i g u r e  6 . 3 1  i n  s e c t i o n  6 .3 b )  
be low which shows t h a t  P a r t  II  i n f a n t s  do n o t  make more a t t e m p t s  t o  g e t  
on f a t h e r s  than P a r t  I i n f a n t s  , and h ence  a r e  n o t  c o m p e n s a t i n g  f o r  t h e  
f a t h e r s '  r e d u c e d  f r e q u e n c y  o f  p ic k in g  them up.
There  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e en  P art I I  and P art  I 
f a t h e r s  a t  any age i n  th e  t im e  t h e y  sp e n d  i n  c o n t a c t  w i t h  i n f a n t s ,  i n  
t h e  number o f  t im e s  t h e y  i g n o r e  i n f a n t s ,  in  t h e  amount o f  a g g r e s s i o n  
th ey  show t o  i n f a n t s ,  or  in  t h e i r  a b s o lu te  freq u en cy  o f  r e j e c t i o n  o f  
i n f a n t s  ( f i g u r e s  6 . 5 ,  6 . 6 ,  6 . 7  and 6 . 8 ) .  P a r t  I I  f a t h e r s  do,  however, 
h ave  a s i g n i f i c a n t l y  low er r e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n  a t  10 weeks 
( f i g u r e  6 . 8 ) ,  and t h e  d i r e c t io n  o f  th e  d i f f e r e n c e s  i n  ig n o r in g  i s  
c o n s i s t e n t  o v e r  a l l  ages ( P a r t  I I  f a t h e r s  i g n o r i n g  r a t h e r  l e s s  than P a r t  
I f a t h e r s ) .
F igure 6 . 9  shows approaches and l e a v in g s  by f a t h e r s  t o  and from
i n f a n t s .  P a r t  I I  f a t h e r s  approach i n f a n t s  s i g n i f i c a n t l y  l e s s  o f t e n  t h a n  
P a r t  I f a th e r s  a t  4 and 6 w eeks, and again  a t  18 and 22 w eeks ,  and l e a v e  
them s i g n i f i c a n t l y  l e s s  o f t e n  a t  4,  6 and 10 w eeks, and a g a i n  a t  18 
w eeks. The e f f e c t  o f  t h e  drug on a p p r o a c h i n g  and l e a v i n g  by f a t h e r s  i s  
t h e r e f o r e  r e l a t i v e l y  l o n g - l a s t i n g .
The r e s u l t s  f rom P a r t  I I  t h e r e f o r e  show t h a t  care  f rom f a t h e r s  
who a r e  drugged i s  n o t  s i g n i f i c a n t l y  r e d u c e d  i n  terms o f  t im e  s p e n t  
c a r r y i n g  i n f a n t s ,  b u t  i s  s i g n i f i c a n t l y  reduced i n  t e rm s  o f  t h e  number 
o f  t im es f a th e r s  p i c k  up i n f a n t s ,  t h e  t im e  t h e y  sp e n d  grooming them, and
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F i g u r é  6 . 3
Mean number o f  t im e s  f a t h e r s  p i c k  up i n f a n t s  i n  each  P a r t  o f  t h e  s t u d y  
V e r t i c a l ,  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .  — ---------------  P a r t  I I  i n f a n t s .
Conv e n t io n s  a s  i n  f i g u r e  6 . 1 .
(No t im e  i s  s p e n t  on f a t h e r s  f rom 10 w e e k s .)
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F i g u r e  6 . 4
Mean p e r c e n t a g e  o f  t im e  f a t h e r s  sp e n d  grooming i n f a n t s  i n  e a c h  P a r t  o f  
t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
............. P a r t  I i n f a n t s .  ---- —  P a r t  I I  i n f a n t s .
C onven t ions  as  i n  f i g u r e  6 . 1 .
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F i g u r e  6 . 5
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  i n  c o n t a c t  w i t h  f a t h e r s  i n  each  
P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
 ............ P a r t  I i n f a n t s .   ----------  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 .
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F i g u r e  6 .6
Mean number o f  t im e s  f a t h e r s  i g n o r e  i n f a n t s  i n  each  P a r t  o f  t h e  s t u d y .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .    — P a r t  I I  i n f a n t s .
C o n ve n t ions  as  i n  f i g u r e  6 . 1 ,
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F igure  6 . 7
Mean f r e q u e n c i e s  o f  a g g r e s s i o n  by f a t h e r s  tow ards  i n f a n t s  i n  e a ch  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .  — ---------------  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 .
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F i g u r e  6 . 8
Mean a b s o l u t e  f r e q u e n c y  o f  r e j e c t i o n s  ( A .F .R . )  and mean r e l a t i v e  f r e q u e n c y  
o f  r e j e c t i o n s  ( R . F . R . )  by f a t h e r s  i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  
l i n e s  d e n o te  s t a n d a r d  e r r o r s .
............. P a r t  I i n f a n t s .  — -------  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 .
(No a t t e m p t s  made by P a r t  I i n f a n t s  t o  g e t  on t o  f a t h e r s  a t  22 weeks
h e n c e  no R .F .R .  p l o t t e d . )
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F i g u r e  6 . 9
Mean f r e q u e n c i e s  o f  a p p ro a c h in g  and l e a v i n g  by f a t h e r s  t o  and from i n f a n t s  
i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s ,□ P a r t  I i n f a n t s  . Z~ 
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 .
P a r t  I I  i n f a n t s .
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i n  t h e i r  o v e r a l l  c o n t r o l  o f  t h e  i n i t i a t i o n  and t e r m i n a t i o n  o f  i n t e r a c t i o n s  
as measured by approaching and l e a v i n g .  These changes are  c o n c e n tr a te d  
a t  t h e  ages o f  4 and  6 w eeks .  However t h e  q u a l i t y  o f  t h e  c a r e  i s  n o t  
s i g n i f i c a n t l y  a l t e r e d ,  i n  t h a t  t h e r e  i s  no in c r e a s e  in  a g g r e s s io n  o r  
i n  t h e  number o f  i g n o r e s  by f a t h e r s .  The o v e r a l l  e f f e c t  o f  t h e  drug on 
f a t h e r s  a p p e a r s  t o  be t o  make them more ’p a s s i v e ’ o r  ’ i n e r t ’ .
The i n i t i a l  changes  i n  b e h a v i o u r  ( a t  4 weeks)  c a n  t e n t a t i v e l y  
be a s c r i b e d  t o  t h e  d i r e c t  e f f e c t s  o f  t h e  dru g , b u t  where  d i f f e r e n c e s  
c o n t i n u e  t o  6 or  10 weeks t h i s  c o u l d  be  due p a r t l y  t o  a  r e a c t i o n  o f  
f a th e r s  t o  i n f a n t s ’ subsequent r e s p o n s e s  t o  t h e i r  f a t h e r s ’ c hanged  
b e h a v i o u r  a t  4 w e e k s .
b) S i b l i n g s .
The major c o n t r ib u t io n  o f  s i b l i n g s  t o  th e  i n f a n t ’s  s o c i a l
env i ro n m en t  f rom a bou t  10 weeks onwards c o n s i s t s  o f  t h e i r  a c t i n g  as  
p l a y  p a r t n e r s  ( s e e  c h a p t e r  4 ) . The e f f e c t s  o f  t h e  d ru g  on p la y  w i t h  
s i b l i n g s  w i l l  t h e r e f o r e  be  examined  i n  a d d i t i o n  t o  i t s  e f f e c t s  on 
c a r e g i v i n g  b e h a v i o u r s  as  d e f i n e d  i n  s e c t i o n  6 . 1 ) .
F ig u r e s  6 .1 0  t o  6 .1 8  compare P art  I I  s i b l i n g s  (drugged when 
the  in f a n t s  are 14 weeks) w ith  P art  I s i b l i n g s  (undrugged c o n t r o l s )  in  
t h e i r  performance o f  th e  f o l l o w i n g  b e h a v io u r s :  Time s p e n t  w i th  i n f a n t ,  
tim e sp en t  p la y in g  w ith  i n f a n t ,  p r o p o r t io n  o f  tim e w ith  i n f a n t  t h a t  i s  
s p e n t  p la y in g ,  t im e  i n  c o n t a c t  w i t h  i n f a n t , t im e  g rooming i n f a n t ,  amount 
o f  a g g r e ss io n  shown t o  i n f a n t ,  f r e q u e n c y  o f  i g n o r i n g  i n f a n t ,  and number 
o f  a p p ro a c h e s  and l e a v i n g s  by s i b l i n g s  t o  and from i n f a n t s .
Again i t  i s  n e c e ss a r y  t o  b e a r  i n  mind t h a t  any d i f f e r e n c e s  i n  
b ehaviour  between P ar t  II  and P art  I s i b l i n g s  between 4 and 10 weeks  
may be p a r t l y  a c onsequence  o f  t h e  d r u g g i n g  o f  t h e  i n f a n t s ' f a t h e r s  a t  
4 weeks .  In  g e n e r a l  d i f f e r e n c e s  be tw een  s i b l i n g s  a t  14 weeks and a f t e r
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can be a s c r i b e d  t o  t h e  e f f e c t s  o f  t h e  d rug  on t h e  s i b l i n g s  s i n c e  t h e  
b e h a v i o u r a l  changes  o f  t h e  f a t h e r s  d i d  n o t  l a s t  beyond 10 weeks e x c e p t  
i n  t h e  c a s e  o f  a p p r o a c h i n g  and l e a v i n g .  However ,  i n  a d d i t i o n ,  i t  i s  
p o s s i b l e  t h a t  changes  i n  t h e  f a t h e r s '  o r  i n f a n t s ’ b e h a v i o u r  occurr ing 
a f t e r  t h e  d r u g g i n g  o f  t h e  f a t h e r s  may i n f l u e n c e  s i b l i n g s ’ b e h a v i o u r .
Any c o n c l u s i o n s  t h e r e f o r e  must  n e c e s s a r i l y  b e  t e n t a t i v e .
At 2 weeks o f  age ,  i . e .  b e fo r e  any d r u g g i n g  had  o c c u r r e d ,  t h e r e  
a r e  no s i g n i f i c a n t  d i f f e r e n c e s  be tw een  P a r t  I  and P a r t  I I  s i b l i n g s  i n  
any o f  t h e  b e h a v i o u r s  m easu red  e x c e p t  f o r  l e a v i n g ,  P a r t  I I  s i b l i n g s  
l e a v i n g  i n f a n t s  more o f t e n .
P a r t  I I  s i b l i n g s  spend  s i g n i f i c a n t l y  l e s s  t im e  w i t h  i n f a n t s  
t h a n  do P a r t  I s i b l i n g s  a t  14 weeks ( f i g u r e  6 . 1 0 ) .  T h i s  i s  a c c o u n t e d  
f o r  by t h e  l a r g e  and s i g n i f i c a n t  drop i n  t h e  amount  o f  t im e  P a r t  I I  
s i b l i n g s  spend  p l a y i n g  w i t h  i n f a n t s  ( f i g u r e  6 . 1 1 ) ,  and  i s  a l s o  a p p a r e n t  
i n  t h e  s i g n i f i c a n t  r e d u c t i o n  i n  t h e  p r o p o r t i o n  o f  t h e i r  t im e  w i t h  
i n f a n t s  t h a t  i s  s p e n t  i n  p l a y  a t  t h i s  age ( f i g u r e  6 . 1 2 ) .  P a r t  I I  
s i b l i n g s  a l s o  spe nd  s i g n i f i c a n t l y  l e s s  t im e  p l a y i n g ,  and a s m a l l e r  
p r o p o r t i o n  o f  t im e  w i t h  p l a y i n g  w i t h  i n f a n t s  a t  6 weeks t h a n  P a r t  I 
s i b l i n g s .  Th is  may be  an e f f e c t  o f  t h e  d r u g g i n g  o f  t h e  f a t h e r s  a t  4 weeks 
( s e e  b e l o w ) .
T here  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  be tw e en  P a r t  I and P art  I I  
s i b l i n g s  i n  t h e  amount o f  t ime  t h e y  sp e n d  i n  c o n ta c t  w i t h  I n f a n t s ,  o r  
grooming  i n f a n t s ,  o r  i n  t h e  amount o f  a g g r e s s i o n  t h e y  show t o w a rd s  
i n f a n t s  ( f i g u r e s  6 . 1 3 ,  5 .1 4  and 6 . 1 5 ) .  However  s i n c e  t h e  a b s o l u t e  v a lu e s  
o f  c o n t a c t  grooming  and a g g r e s s i o n  shown by s i b l i n g s  tow ards  i n f a n t s  i n  
P a r t  I a r e  v e ry  low, s i g n i f i c a n t  r e d u c t i o n s  in  t h e s e  b e h a v i o u r s  would  
n o t  be e x p e c t e d  (compare f i g u r e s  4 . 6 ,  4 . 4  and 4 .4 9  w i t h  t h e  f i g u r e s  f o r  
P a r t  I I ) .
P a r t  I I  s i b l i n g s  i g n o r e  i n f a n t s  s i g n i f i c a n t l y  more o f t e n  t h a n
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F i g u r e  6 . 1 0
Mean p e r c e n t a g e  o f  tim e i n f a n t s  sp e n d  w i t h  t h e i r  s i b l i n g s  i n  each  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
   ...........  P a r t  I i n f a n t s . --—----- — P a r t  I I  i n f a n t s .
P r o b a b i l i t i e s  r e f e r  t o  r e s u l t s  o f  t w o - t a i l e d  Mann-Whitney U t e s t s  be tw een  
d a t a  f rom P a r t  I  and P a r t  I I  a t  e a ch  age .
*** p < 0 . 0 0 2 .  ** p < 0 . 0 2 .  p < 0 , 0 5 .  ns  n o n - s i g n i f i c a n t .
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F i g u r e  6 .1 1
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  s p e n d  p l a y i n g  w i t h  t h e i r  s i b l i n g s  i n  each  
P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .  ». ....................  P a r t  I I  i n f a n t s .
Conven t io ns  as  i n  f i g u r e  6 . 1 0 .
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F i g u r e  6>12
Mean p r o p o r t i o n  o f  t im e  i n f a n t s  spend  w i t h  s i b l i n g s  t h a t  i s  d e v o t e d  t o  
p l a y  i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s . ---------------   P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 .1 0 .
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F i g u r e  6 . 1 3
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  i n  c o n t a c t  w i t h  s i b l i n g s  i n  each 
P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s ,
............... P a r t  I i n f a n t s .   -------  — P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 0 .
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F i g u r e  6 .1 4
Mean p e r c e n t a g e  o f  t im e  s i b l i n g s  sp e n d  grooming i n f a n t s  i n  ea ch  P a r t  o f  
t h e  s t u d y .  V e r t i c a l  l i n e s  de n o te  s t a n d a r d  e r r o r s .
............. P a r t  I i n f a n t s .   P a r t  I I  i n f a n t s .
@ Data p o i n t  f o r  P a r t  I i n f a n t s  a t  4 weeks h a s  a s t a n d a r d  e r r o r  o f  0 .2 5  
T h i s  i s  n o t  shown on t h e  f i g u r e  due t o  t h e  l a r g e  d i f f e r e n c e  i n  s c a l e  
compared t o  t h e  o t h e r  p o i n t s .  Note s p l i t  s c a l e  on v e r t i c a l  a x i s .
O t h e r  c o n v e n t i o n s  as  i n  f i g u r e  6 . 1 0 .
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F i g u r e  6 .1 5
Mean f r e q u e n c y  o f  a g g r e s s i o n  shown by s i b l i n g s  tow ards  i n f a n t s  i n  each  
P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s ,
. P a r t  I i n f a n t s .  ----------------------  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 0 .
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P a r t  I s i b l i n g s  a t  14 weeks o f  age ( f i g u r e  6 . 1 6 ) .  T h i s , t o g e t h e r  w i t h  
t h e  r e d u c t i o n  i n  p l a y  a t  t h i s  age ( f i g u r e  6 .1 1 )  b e a r s  o u t  t h e  s u g g e s t i o n  
made i n  s e c t i o n  4 . 5 a  i i i )  above t h a t  t h e  i n c r e a s e  i n  p l a y  by i n f a n t s  
w i t h  s i b l i n g s  s e e n  i n  u n d i s t u r b e d  c o n d i t i o n s  a ro u n d  t h i s  t im e  i s  
a s s o c i a t e d  w i t h  a d e c r e a s e  i n  i g n o r e s  f rom s i b l i n g s .
The o v e r a l l  d e c r e a s e  i n  t h e  t e n d e n c y  o f  P a r t  I I  s i b l i n g s  ( a s  
compared w i t h  P a r t  I s i b l i n g s )  t o  i n i t i a t e  o r  t e r m i n a t e  i n t e r a c t i o n s  
w i t h  i n f a n t s  i s  r e f l e c t e d '  i n  t h e i r  s i g n i f i c a n t l y  s m a l l e r  number o f  
a p p ro a c h e s  t o  i n f a n t s  a t  2 ,  6 and 14 weeks ,  and  s i g n i f i c a n t l y  low er  
f r e q u e n c y  o f  l e a v i n g s  a t  6 ,  14 and 18 weeks ( f i g u r e s  6 . 1 7  and 6 . 1 8 ) ,
The a l t e r a t i o n  i n  t h e  b e h a v i o u r  o f  s i b l i n g s  wh ich  a r e  d rugged  
t h e r e f o r e ,  i s  m a n i f e s t  i n  t h e  form o f  s i g n i f i c a n t l y  r e d u c e d  t im e  w i t h  
i n f a n t s  and t im e  p l a y i n g  w i t h  i n f a n t s ,  an i n c r e a s e d  f r e q u e n c y  o f  
ig n o r e s  and d e c r e a s e d  a p p r o a c h in g  and l e a v i n g ,  a l l  o f  which o c c u r  d u r i n g  
t h e  week when t h e  P a r t  II  s i b l i n g s  a r e  d ru g g ed .  D i f f e r e n c e s  i n  b e h a v i o u r  
between P a r t  I and P a r t  I I  s i b l i n g s  from 4 t o  10 w eeks, i . e .  b e fo r e  
s i b l i n g s  are d rugged  ( e . g .  l e s s  p l a y  by P a r t  I I  s i b l i n g s  a t  6 w eeks,  
f e w e r  ig n o r e s  a t  4 weeks, and few er  approaches and l e a v in g s  a t  6 w e e k s) ,  
a r e  p o s s i b l y  an e f f e c t  o f  t h e  d r u g g i n g  o f  t h e  f a th e r s  at  4 w eeks, e i t h e r  
d i r e c t l y  as a resp on se  by s i b l i n g s  t o  t h e  f a t h e r ' s  a l t e r e d  b eh a v io u r ,  
o r  i n d i r e c t l y  v i a  changed r e l a t i o n s h i p s  w ith  o t h e r  i n d i v i d u a l s  r e s u l t i n g  
f rom t h e  e f f e c t s  o f  the  f a t h e r ' s  a l t e r e d  b e h a v i o u r  on t h e  s o c i a l  nexus.  
F o r  example, i f  f a th e r s  a r e  made more 'p a s s i v e '  and u n r e s p o n s i v e  by t h e  
d rug ,  t h e y  w i l l  presumably spend l e s s  t im e  grooming  m o t h e r s .  Mothe rs  
may t h e r e f o r e  t r y  t o  e l i c i t  grooming f rom s i b l i n g s ,  r e s u l t i n g  i n  s i b l i n g s  
spend ing  more time i n t e r a c t i n g  w i t h  m o t h e r s .  T h i s  would  l e a v e  s i b l i n g s  
l e s s  time t o  i n t e r a c t  w i t h  i n f a n t s .
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F i g u r e  6 . 16
Mean number o f  t im e s  s i b l i n g s  i g n o r e  i n f a n t s  i n  each  P a r t  o f  t h e  s t u d y .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I  i n f a n t s .   ---------------------  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 0 .
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F i g u r e  6 .1 7
Mean f r e q u e n c y  o f  a p p ro a c h e s  by s i b l i n g s  t o  i n f a n t s  i n  each  P a r t  o f  t h e  
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
H a tc hed  b a r s  d e n o te  P a r t  I i n f a n t s .  Open b a r s  d e n o te  P a r t  I I  i n f a n t s .  
O th e r  c o n v e n t i o n s  as i n  f i g u r e  6 . 1 0 .
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F i g u r é  6 . 1 8
Mean f r e q u e n c y  o f  l e a v i n g s  by s i b l i n g s  from i n f a n t s  i n  each  P a r t  o f  t h e  
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
H a tc h e d  b a r s  d e n o t e  P a r t  I i n f a n t s .  Open b a r s  d e n o te  P a r t  I I  i n f a n t s .  
O t h e r  c o n v e n t i o n s  as  i n  f i g u r e  6 . 1 0 .
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6 . 3 )  TESTING THE CAREGIVING/CARE-SEEKING HYPOTHESIS
The p u r p o s e  o f  t h i s  s e c t i o n  i s  t o  s e l e c t  d a t a  t o  t e s t  w h e t h e r  
o r  n o t  t h e  p r e d i c t i o n s  made from t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  
a t  t h e  end o f  c h a p t e r  4 a r e  b o r n e  o u t  when t h e  b e h a v i o u r  o f  c a r e g i v e r s  
i s  a l t e r e d  by d ru g  a d m i n i s t r a t i o n  as  d e s c r i b e d  i n  t h e  p r e v i o u s  s e c t i o n ,  
l l ie  b e a r i n g  o f  t h e  r e s u l t s  upon t h e  h y p o t h e s i s  i s  d i s c u s s e d  l a t e r  i n  
s e c t i o n  6 . 5 )  and f u r t h e r  i n  c h a p t e r  8 .  The s e c t i o n  h e a d i n g s  below 
r e l a t e  t o  t h e  c h a p t e r  4 p r e d i c t i o n s .
a) Reducing c a r e  w i l l  c a u s e  th e  i n f a n t  t o  fo cu s  on c a r e - s e e k i n g  a c t i v i t i e s  
The f i r s t  p r e d i c t i o n  s t a t e d  t h a t  i f  t h e  i n f a n t  r e c e i v e s  l e s s  
c a r e  than u s u a l ,  i t s  a t t e n t i o n  w i l l  b e  d i v e r t e d  from non -  c a r e - s e e k i n g ,  
s o c i a l i z i n g  a c t i v i t i e s  su c h  as  p l a y  t o  more d i r e c t  c a r e - s e e k i n g  a c t i v i t i e s  
Th is  w i l l  be i n v e s t i g a t e d  by e x a m i n in g  th e  t o t a l  amount o f  p l a y  i n f a n t s  
f rom P a r t  I I  p e r f o r m  a t  e a ch  age ,  as  compared w i t h  t h a t  p e r f o r m e d  by 
P a r t  I in f a n t s ,  t o g e t h e r  w i t h  t h e  t o t a l  t im e  s p e n t  o f f ,  th e  t o t a l  
f r e q u e n c i e s  o f  a p p r o a c h i n g  and  l e a v i n g  by i n f a n t s  t o  and from c a r e g i v e r s ,  
t h e  i n f a n t s ’ r o le  i n  t h e  m a i n t e n a n c e  o f  p r o x i m i t y  t o  c a r e g i v e r s ,  t h e  
t o t a l  amount o f  h u d d lin g ,  c o n t a c t  and grooming o f  c a r e g i v e r s ,  t h e  t o t a l  
frequency o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  c a r e g i v e r s ,  and th e  t o t a l  
frequency o f  t a n t r u m s  g iv en  by i n f a n t s .
No s i g n i f i c a n t  d i f f e r e n c e s  a r e  found between Part I and P a r t  I I  
in f a n t s  a t  2 weeks o f  age i n  any o f  t h e  above b e h a v i o u r s ,  t h ough  some 
( p l a y ,  c o n t a c t  and grooming o f  c a r e g i v e r s )  do n o t  o c c u r  a t  t h i s  age .
P a r t  I I  i n f a n t s  spend  a h i g h l y  s i g n i f i c a n t l y  s m a l l e r  p e r c e n t a g e  
o f  time p l a y i n g  t h a n  P a r t  I in f a n t s  a t  4 and 6 weeks.  They a l s o  p l a y  
l e s s  at 10 and 14 weeks though  t h e  i n d i v i d u a l  s c o r e s  a t  th e se  age s  a r e  
more v a r i a b l e  and t h e s e  d i f f e r e n c e s  a r e  n o t  s i g n i f i c a n t  ( f i g u r e  6 . 1 9 ) .
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Mean t o t a l  p e r c e n t a g e  o f  t im e  i n f a n t s  spend  p l a y i n g  i n  each  P a r t  o f  t h e  
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
............. P a r t  I i n f a n t s .   ----------- P a r t  I I  i n f a n t s .  d ru g  a d m i n i s t e r e d .
P r o b a b i l i t i e s  r e f e r  t o  r e s u l t s  o f  two—t a i l e d  Mann—Whitney U t e s t s  be tw een  
d a t a  f rom P a r t  I and  P a r t  I I  a t  e ach  age .
*** p < 0 . 0 0 2 .  ** p < c 0 .0 2 .  * p C O .0 5 .  ns n o n - s i g n i f i c a n t .
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Time o f f  i s  a l s o  s i g n i f i c a n t l y  r e d u c e d  i n  P a r t  I I  i n f a n t s  a t  4 and 6 
weeks though  n o t  a t  l a t e r  ages  ( f i g u r e  6 . 2 0 ) .  Much o f  th e  c a t e g o r y  
' t i m e  o f f  c o n s i s t s  o f  t h e  i n f a n t  l o c o m o t i n g  and e x p l o r i n g  t h e  cage  
on i t s  own o r  m a n i p u l a t i n g  o b j e c t s ,  i . e .  non -  c a r e - s e e k i n g  a c t i v i t i e s .
These  two r e s u l t s  i n d i c a t e  t h a t  when f a t h e r s  a r e  d ru g g e d  a t  
4 weeks ,  i n f a n t s  do i n d e e d  s p e n d  l e s s  t im e  eng a g ed  i n  t h e  non -  c a r e -  
s e e k i n g  a c t i v i t i e s  o f  p l a y  and t im e  o f f ,  and t h i s  c o n t i n u e s  t o  6 weeks 
o f  age (when f a t h e r s  a r e  s t i l l  showing  l e s s  c a r e ,  s e e  s e c t i o n  6 . 2 a ) ) .  
However t h e  e f f e c t  i s  n o t  s i g n i f i c a n t l y  n o t i c e a b l e  a t  14 weeks when 
t h e  s i b l i n g s  a r e  d rugged .
I n c r e a s e d  c a r e - s e e k i n g  by i n f a n t s  c o u ld  be  e x p e c t e d  t o  be  
r e v e a l e d  i n  an i n c r e a s e  in  a p p r o a c h i n g  c a r e g i v e r s  ( a s s u m in g  no change 
i n  t h e  c a r e g i v e r s  t e n d e n c i e s  t o  a p p ro a c h  or l e a v e ,  s e e  s e c t i o n  6 . 3 c ) ) ,  
s i n c e  t h i s  p r o v i d e s  t h e  o p p o r tu n ity  f o r  c o n t a c t ,  g rooming ,  g e t t i n g  on 
and b e i n g  p i c k e d  up', a l s o  i n  an i n c r e a s e d  r o l e  i n  t h e  m a i n t e n a n c e  o f  
p r o x i m i t y ,  i n c r e a s e d  h u d d l i n g ,  c o n t a c t  and grooming  o f  c a r e g i v e r s ,  
more a t t e m p t s  t o  g e t  on,  and more t a n t r u m s  ( s i n c e  t a n t r u m s  would  c a l l  
a t t e n t i o n  t o  th e  i n f a n t ’s r e q u i r e m e n t  f o r  c a r e ) .  More t im e  on i s  n o t  
n e c e s s a r i l y  e x p e c t e d  s i n c e  t h e  P a r t  I r e s u l t s  showed t h a t  t i m e  on i s  
p r i m a r i l y  c o n t r o l l e d  by c a r e g i v e r s  r a t h e r  t h a n  by i n f a n t s  ( s e e  c h a p t e r  
4 ) .  Not a l l  o f  t h e s e  p r e d i c t i o n s  a r e  b o r n e  o u t .
A p p ro a c h in g  and l e a v i n g  d e c r e a s e  r a t h e r  than i n c r e a s e  i n  P a r t  
II  o v e r  Part I i n f a n t s ,  and t h i s  i s  h ig h ly  s i g n i f i c a n t  a t  6 and 14 
weeks ( f i g u r e s  6 . 2 1  and 6 . 2 2 ) .  P a r t  II  i n f a n t s  show a s i g n i f i c a n t  
i n c r e a s e  i n  t h e  r e l a t i v e  r o le  t h e y  p l a y  i n  m a i n t a i n i n g  p r o x im ity  t o  
c a r e g i v e r s  a t  14 weeks ( f i g u r e ,  6 . 2 3 ) ,  b u t  t h i s  i s  n o t  t h e  c a s e  a t  
e a r l i e r  a g e s .
P a r t  I I  i n f a n t s  sp e n d  s i g n i f i c a n t l y  more t im e  h u d d l i n g  t h a n  
P art  I in f a n t s  a t  4 weeks ( f i g u r e  6 . 2 4 ) ,  and r a th e r  more tim e in
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F i g u r e  6 .2 0
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spe nd  o f f  i n  each P a r t  o f  t h e  s t u d y .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I i n f a n t s .  ———~ P a r t  I I  i n f a n t s .  d rug  a d m i n i s t e r e d
C o nve n t ions  as  i n  f i g u r e  6 . 1 9 .
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Figure  6 .2 1
Mean f r e q u e n c ie s  o f  approaches made by i n f a n t s  to  a l l  c a r e g iv e r s  in  each
P a i t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
{33 P a i t  I i n f a n t s .  [ 2  P a r t  I I  i n f a n t s .  d r u g  a d m i n i s t e r e d .
C onv e n t io n s  as  i n  f ig u r e  6 . 1 9 .
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F i g u r e  6 .2 2
Mean f r e q u e n c i e s  o f  l e a v i n g s  made by i n f a n t s  f rom a l l  c a r e g i v e r s  i n  each 
P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I—J P a r t  I i n f a n t s .  P a r t  I I  i n f a n t s .  d rug  a d m i n i s t e r e d ,
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 9 .
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M a in t e n an c e  o f  p r o x i m i t y  t o  c a r e g iv e r s  by i n f a n t s  i n  e ach  P a r t  o f  t h e  
s t u d y :  Mean p e r c e n t a g e  o f  a l l  a p p ro a c h e s  between c a r e g i v e r s  and i n f a n t s  
t h a t  a r e  due t o  i n f a n t s  minus mean p e r c e n t a g e  o f  a l l  l e a v i n g s  t h a t  a r e  
due t o  i n f a n t s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
   P a r t  I i n f a n t s .  ——«— P a r t  I I  i n f a n t s .  d ru g  a d m i n i s t e r e d .
C o n v e n t io n s  as  i n  f i g u r e  6 .  19.
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a F i g u r e  6 . 2 4
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  s p e n d  i n  f a m i l y  h u d d l e s  i n  each  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s . P a r t  I I  i n f a n t s .  d rug  a d m i n i s t e r e d .
C o n v e n t io n s  as  i n  f i g u r e  6 .1 9
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c o n t a c t  w i t h  c a r e g i v e r s  a t  4 and 6 weeks though  t h i s  i s  n o t  s i g n i f i c a n t  
( f i g u r e  6 . 2 5 ) .  H u d d l in g  i s  n o t  d e f i n e d  as  c a r e  f rom t h e  c a r e g i v e r s ’ 
p o i n t  o f  view ( s e e  s e c t i o n  6 . 1 ) )  s i n c e  i t  r e q u i r e s  no a c t i o n  by t h e  
c a r e g i v e r s  who a r e  t h e m s e l v e s  a l r e a d y  h u d d l i n g .  However ,  f rom t h e  i n f a n t ' s  
p o i n t  o f  view,  j o i n i n g  a f a m i l y  h u d d l e  can be  s e e n  as  a  t e c h n i q u e  t o  
ga in  c o n t a c t  w i t h  one o r  s e v e r a l  c a r e g i v e r s  and h ence  as  a form o f  
c a r e - s e e k i n g .  P a r t  I I  i n f a n t s  a l s o  show l e s s  grooming  o f  c a r e g i v e r s  t h a n  
do P a r t  I'  i n f a n t s ,  t h e  d i f f e r e n c e s  b e in g  s i g n i f i c a n t  a t  6 weeks and 
h i g h l y  s i g n i f i c a n t  a t  10 weeks ( f i g u r e  6 . 2 6 ) .
I n  c o n t r a s t ,  Part  I I  i n f a n t s  make few er  a t t e m p t s  t o  g e t  on t o  
c a r e g i v e r s ,  and t h i s  i s  h i g h l y  s i g n i f i c a n t  a t  6 weeks ( f i g u r e  6 , 2 7 ) .
Some o f  t h e s e  a t t e m p t s  a r e  d i r e c t e d  a t  t w i n s  i n  P a r t  I I  ( f i g u r e  6 . 3 5 ) ,  
though  t h i s  was n e v e r  s e e n  t o  o c c u r  i n  P a r t  I ( s e c t i o n  4 . 3 b ) ) .  The re  
a r e  no s i g n i f i c a n t  d i f f e r e n c e s  a t  any age be tw e en  P a r t s  I  and I I  i n f a n t  
i n  t h e i r  t o t a l  f r e q u e n c y  o f  t a n t r u m s  ( f i g u r e  6 , 2 8 ) .  D i f f e r e n c e s  m igh t  
have  been  e x p e c t e d  i f  i n f a n t s  u s e  t a n t r u m s  as a  means o f  s o l i c i t i n g  
c a r e .  However i f  i n f a n t s  s im p l y  th row  t a n t r u m s  t o  e x p r e s s  d i s c o m f o r t  o f  
some k i n d ,  i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  i n  t h i s  c a s e  P a r t  I I  i n f a n t s  
a r e  no more u n c o m f o r t a b l e  t h a n  P a r t  I i n f a n t s  d e s p i t e  t h e  r e d u c e d  c a r e  
t h e y  a r e  r e c e i v i n g  from f a t h e r s  a t  4 and 6 w eeks ,  and d e s p i t e  t h e  r e d u c e d  
amount o f  s o c i a l  i n t e r a c t i o n s  w i t h  s i b l i n g s  a t  14 weeks .
The d e c r e a s e  i n  c a r e  f rom f a th e r s  a t  4 and 6 weeks seems t o  
have  more e f f e c t  ( i . e .  more i n f a n t  b e h a v i o u r s  a r e  a l t e r e d )  t h a n  t h e  
d e c r e a s e  i n  i n t e r a c t i o n s  w i t h  s i b l i n g s  a t  14 weeks .
O v e r a l l ,  r e d u c e d  l e v e l s  o f  c a r e  and s o c i a l  i n t e r a c t i o n  are  
a s s o c i a t e d  w i t h  a d e c r e a s e  i n  approaching and l e a v i n g ,  a d e c r e a s e  i n  
grooming and a d e c r e a s e  i n  t h e  number o f  a t t e m p t s  t o  g e t  on t o  c a r e g i v e r s .  
P l a y  and t im e  o f f  a r e  a l s o  d e c r e a s e d  a t  4 and 6 weeks .  Care i s  s o u g h t  
i n  t h e  e a r l y  weeks through i n c r e a s e d  h u d d l i n g  w i t h  c a r e g i v e r s ,  and s o c i a l
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Mean t o t a l  p e r c e n t a g e  o f  t ime  i n f a n t s  spe nd  i n  c o n t a c t  w i t h  c a r e g i v e r s  
i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
  P a r t  I i n f a n t s .  ---------  P a r t  I I  i n f a n t s .  d ru g  a d m i n i s t e r e d ,
C o n v e n t io n s  as  i n  f i g u r e  6 . 1 9 .
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Mean p e r c e n t a g e  o f  t im e  i n f a n t s  sp e n d  grooming c a r e g i v e r s  i n  each  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  de n o te  s t a n d a r d  e r r o r s .
  P a r t  I i n f a n t s .   ------- - P a r t  I I  i n f a n t s .  d rug  a d m i n i s t e r e d ,
C onv e n t io n s  as  i n  f i g u r e  6 , 1 9 .
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F i g u r e  6 . 2 7
Mean t o t a l  f r e q u e n c i e s  o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  p a r e n t s  and 
s i b l i n g s  i n  e ach  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  
e r r o r s . ,
  P a r t  I i n f a n t s .  -----— P a r t  I I  i n f a n t s .  d rug  a d m i n i s t e r e d .
C onv e n t io n s  a s  i n  f i g u r e  6 . 1 9 .
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F i g u r e  6 .2 8
Mean t o t a l  f r e q u e n c i e s  o f  t a n t r u m s  shown by i n f a n t s  i n  ea ch  P a r t  o f  the  
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s . — — - P a r t  I I  i n f a n t s .  cj) d rug  a d m i n i s t e r e d .  
C onve n t ions  as i n  f i g u r e  6 . 1 9 .
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i n t e r a c t i o n  i s  s o u g h t  a t  14 weeks by an i n c r e a s e  i n  the  r e l a t i v e  r o l e  o f  
i n f a n t s  i n  m a i n t a i n i n g  p r o x i m i t y  t o  c a r e g i v e r s .
S e v e r a l  o f  t h e s e  changes  w ere  p r e d i c t e d :  I f  t h e  t o t a l  c a r e  
g i v e n  i s  r e d u c e d  t h e  i n f a n t  i s  e x p e c t e d  t o  i n c r e a s e  i t s  c a r e - s e e k i n g  t o  
make up t h e  d e f i c i t .  Non -  c a r e - s e e k i n g  a c t i v i t i e s  ( p l a y  and o f f )  
become l e s s  i m p o r t a n t  and th e  i n f a n t  s p e nds  more t im e  s t a y i n g  c l o s e  t o  
c a r e g i v e r s  ( h u d d l i n g  and m a i n t a i n i n g  p r o x i m i t y ) . The r e d u c t i o n  in  
o t h e r  a c t i v i t i e s  which was found  w i l l  be  d i s c u s s e d  i n  s e c t i o n  6 . 5 ) .
b)  Does t h e  in f a n t  s e e k  c a r e  d i f f e r e n t i a l l y  f rom d i f f e r e n t  c a r e g i v e r s ?
The s e c o n d  p r e d i c t i o n  from c h a p t e r  4 s t a t e s  t h a t ,  w i t h  t h e  
d ru g g ed  animal o f f e r i n g  l e s s  c a r e  o r  s o c i a l  i n t e r a c t i o n  t o  t h e  i n f a n t ,  
t h e  i n f a n t  w i l l  s e e k  t h i s  f rom o t h e r  c a r e g i v e r s  and  w i l l  s e e k  i t  i n  
o r d e r  o f  p r e f e r e n c e .  T ha t  i s ,  i f  c a r e g i v e r s  a r e  r a te d  d i f f e r e n t l y  w i t h  
r e s p e c t  t o  th e  care  t h e y  o f f e r  i n f a n t s  as  was s u g g e s t e d  by th e  r e s u l t s  
o f  P art  I ( s e c t i o n s  4 .2 )  t o  4 . 4 ) ) ,  th e  i n f a n t  w i l l  s e e k  most c a r e  f rom 
t h e  h i g h e s t  r a t e d  c a r e g i v e r  and so  on.  I f  t h e  r e s u l t s  are unambiguous  
i t  s h o u l d  be  p o s s i b l e  t o  r a n k  c a r e g iv e r s  i n  o r d e r  o f  t h e i r  p r e f e r e n c e  
by th e  i n f a n t .
The f i r s t  q u e s t i o n  t o  b e  i n v e s t i g a t e d  i s  whether or n o t  
i n f a n t s  r e s p o n d  t o  t h e  a l t e r e d  b e h a v i o u r  o f  t h e  d ru g g ed  a n im a l s  by 
s e e k i n g  l e s s  c a r e  or i n t e r a c t i o n s  from them, and s e c o n d l y  t o  d i s c o v e r  
w h e t h e r  t h e  i n f a n t s  s e ek  care f rom o t h e r  f a m i l y  members i n  o r d e r  o f  
p r e f e r e n c e .
i )  Do i n f a n t s seek  l e s s  c a r e  f rom c a r e g iv e r s  o f f e r i n g  l e s s  c a r e ?
F igu res  6 .2 9  t o  6 .3 4  compare i n f a n t s  from P a r t s  I and  I I  in  
t h r e e  c a r e - s e e k in g  behav iours  as th ey  are shown towards f a t h e r s  and 
s i b l i n g s .  These b e h a v i o u r s  are t h e  frequ en cy  o f  a t t e m p t s  t o  g e t  on t o  
the  c a r e g iv e r ,  the  amount o f  tim e sp e n t  grooming th e  c a r e g i v e r ,  and
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t h e  number o f  a p p r o a c h e s  t o  t h e  c a r e g i v e r .
B efore  drug a d m in is t r a t io n  began, i . e .  a t  2 w eeks, th e r e  were 
no s i g n i f i c a n t  d i f f e r e n c e s  between Part I and P a r t  I I  i n f a n t s  i n  any o f  
t h e  above b e h a v io u r s .
Grooming o f  f a t h e r s  and S i b l i n g s  occurs i n f r e q u e n t l y ,  v a r i e s  
i n  amount f rom i n f a n t  t o  i n f a n t ,  and shows no s i g n i f i c a n t  d i f f e r e n c e s  
between P a r ts  I and I I  ( f i g u r e s  6 .2 9  and 6 . 3 0 ) .
P a r t  I I  i n f a n t s  i n t e r a c t  l e s s  w ith  fa th e r s  and show f e w e r  
a t t e m p t s  t o  g e t  on t o  them a t  4 and 6 w e e k s , though  t h e  d i f f e r e n c e  i n  
attem pts t o  g e t  on i s  n o t  s i g n i f i c a n t  ( f i g u r e  6 . 3 1 ) .  The re  i s  a d e l a y  
be tw een  th e  o n s e t  o f  r e d u c t io n  i n  c a r e  from f a th e r s  and t h e  r e s p o n s e  
o f  t h e  i n f a n t s  ; approaches by i n f a n t s  t o  fa th e r s  a r e  n o t  s i g n i f i c a n t l y  
few er  i n  P a r t  I I  in f a n t s  u n t i l  they  a r e  6 weeks o l d .  I n  a d d i t i o n ,  P a r t  
II  i n f a n t s  approach f a t h e r s  s i g n i f i c a n t l y  l e s s  a t  10 weeks ( f i g u r e  6 . 3 2 ) .
P a r t  I I  i n f a n t s  make s i g n i f i c a n t l y  fewer a t t e m p t s  t o  g e t  on 
t o  s i b l i n g s  a t  6 w e e k s , b u t  t h i s  i s  n o t  t h e  c a se  a t  14 weeks when t h e  
s i b l i n g s  a r e  drugged ( f i g u r e  6 . 3 3 ) .  This i s  p r o b a b l y  due t o  t h e  r a t h e r  
low number o f  attem pts to  g e t  on t o  any c a r e g i v e r  made by i n f a n t s  o f  14 
weeks ( f i g u r e  6 . 2 7 ) .  A pp ro a c h in g  o f  s i b l i n g s  o c c u r s  l e s s  f r e q u e n t l y  i n  
P a r t  I I  than P a r t  I  i n f a n t s , s i g n i f i c a n t l y  so  at 6 and 10 weeks ( f i g u r e
6 .3 4 ) .
From th e  above i t  would appear th a t  most o f  th e  s i g n i f i c a n t  
changes  i n  i n f a n t s ’ beh av iou r  seem t o  be  a s s o c ia t e d  w i t h  t h e  r e d u c t i o n  
i n  care f rom f a th e r s  a t  4 to  6 weeks ,  r a th e r  t h a n  t h e  r e d u c t io n  i n  
s o c i a l  i n t e r a c t i o n s  w ith  s i b l i n g s  a t  14 weeks. Changes in  t h e  b eh a v io u r  
o f  P a r t  I I  i n f a n t s  towards s i b l i n g s  b e f o r e  14 weeks ( i . e .  f e w e r  a ttem p ts  
t o  g e t  on a t  6 w eeks, fewer approaches a t  4 , 6 and 10 weeks)  may b e  a 
r e s u l t  o f  t h e  e f f e c t s  on i n f a n t s '  b eh av iou r  o f  drugging t h e  f a t h e r  a t  
4 w e e k s . E . g .  h av in g  e x p e r i e n c e d  u n r e sp o s i v e n e s s  f rom an i m p o r t a n t
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F i g u r e  6 .2 9
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spe nd  grooming  f a t h e r s  i n  e a ch  P a r t  o f  
t h e  s t u d y .  V e r t i c a l  l i n e s  de n o te  s t a n d a r d  e r r o r s .
  P a r t  I i n f a n t s . -- -------   P a r t  I I  i n f a n t s .
P r o b a b i l i t i e s  r e f e r  t o  r e s u l t s  o f  t w o - t a i l e d  Mann-Whitney U t e s t s  be tw een  
d a t a  f rom P a r t  I and P a r t  I I  a t  e ach  age .
*** p < 0 . 0 0 2 .  ** p < 0 . 0 2 .  * p < 0 . 0 5 .  ns  n o n - s i g n i f i c a n t .
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F i g u r e  6.  3 ^
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  g rooming s i b l i n g s  i n  e a ch  P a r t  o f  
t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
 ........   P a r t  I i n f a n t s .  —— P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 , 2 9 .
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F i g u r e  6 .3 1
Mean frequency o f  a t tem p ts  by in f a n t s  t o  g e t  on to  f a th e r s  in  each Part
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  denote s t a n d a r d  e r r o r s .
 .........  P a r t  I i n f a n t s .   ---------  Part  I I  i n f a n t s .
C onven t ions  as  i n  f i g u r e  6 . 2 9 .
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F i g u r e  6 .3 2
Mean f r e q u e n c y  o f  a p p ro a c h e s  t o  f a t h e r s  by i n f a n t s  i n  e a ch  P a r t  o f  t h e  
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
n  P a r t  I i n f a n t s .  0  P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 2 9 .
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F i g u r e  6 . 3 3
Mean f r e q u e n c y  o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  s i b l i n g s  i n  each  P a r t  
o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
. P a r t  I i n f a n t s .  -—    P a r t  I I  i n f a n t s .
C onv e n t io n s  as  i n  f i g u r e  6 . 2 9 .
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F i g u r e  6 . 3 4
Mean f r e q u e n c y  o f  a p p r o a c h e s  t o  s i b l i n g s  by i n f a n t s  i n  e a ch  P a r t  o f  t h e
s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s .  0 P a r t  I I  i n f a n t s
C onv e n t io n s  as  i n  f i g u r e  6 . 2 9 .
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c a r e g i v e r  ( i m p o r t a n t  i n  t e rm s  o f  t im e  n o r m a l l y  s p e n t  w i t h  a t  t h e s e  a g e s ) , 
i n f a n t s  may be ha ve  to w a rd s  o t h e r ,  l e s s  i m p o r t a n t  c a r e g i v e r s  as  though 
t h e y  were u n r e s p o n s i v e  a l s o .  This  i s  an i n d i c a t i o n  o f  t h e  way s o c i a l  
r e l a t i o n s h i p s  form n e t w o r k s , i n  t h a t  a l t e r i n g  one ( f a t h e r - i n f a n t )  
p r o d u c e s  e f f e c t s  on o t h e r s  ( s i b l i n g - i n f a n t ) .
The re  i s  t h e r e f o r e  no e v id e n c e  t h a t  i n f a n t s  s e e k  s o c i a l  
i n t e r a c t i o n  l e s s  f rom s i b l i n g s  which a r e  d ru g g ed  when t h e  i n f a n t s  a r e  
14 weeks o l d .  They do,  however ,  a l t e r  t h e i r  p a t t e r n  o f  c a r e - s e e k i n g  
a f t e r  f a t h e r s  a r e  d rugged  a t  4 w e e k s . I n f a n t s  w i t h  f a t h e r s  d ru g g ed  a t  4 
weeks a p p ro a c h  f a t h e r s  l e s s  a t  6 and 10 w eeks ,  a p p ro a c h  s i b l i n g s  l e s s  
a t  6 and 10 weeks ,  and a t t e m p t  t o  g e t  on t o  s i b l i n g s  l e s s  a t  6 weeks
when compared t o  i n f a n t s  whose f a t h e r s  were  n o t  d ru g g ed ,
i i )  I s  c a r e  s o u g h t  f rom f a m i ly  members i n  o r d e r  o f  p r e f e r e n c e ?
F i g u r e s  6 . 3 5  t o  6 .3 8  show t h e  d i s t r i b u t i o n  o f  P a r t  I I  i n f a n t s '  
v a r i o u s  c a r e - s e e k i n g  b e h a v i o u r s  amongst  t h e i r  c a r e g i v e r s .  These  f i g u r e s  
s u g g e s t  t h a t ,  as  f o r  P a r t  I i n f a n t s ,  P a r t  I I  i n f a n t s  d i f f e r  m arke d ly  i n  
t h e  number o f  t im e s  t h e y  t r y  t o  g e t  on t o  d i f f e r e n t  c a r e g i v e r s ,  i n  how 
much t im e  t h e y  sp e n d  grooming d i f f e r e n t  c a r e g i v e r s ,  and  i n  how o f t e n  
t h e y  a p p ro a c h  (and  a l s o  l e a v e )  them. T h i s  uneven  d i s t r i b u t i o n  o f  
c a r e - s e e k i n g  d i r e c t e d  to wards  d i f f e r e n t  c a r e g i v e r s  s u g g e s t s  t h a t  c a r e g i v e r s  
a r e  r a t e d  d i f f e r e n t l y  w i t h  r e s p e c t  t o  t h e  c a r e  t h e y  o f f e r ,  and t h a t
i n f a n t s  s h o u l d  s e e k  c a r e  from them i n  o r d e r  o f  p r e f e r e n c e .
The d e t a i l e d  d i f f e r e n c e s  i n  c a r e - s e e k i n g  from d i f f e r e n t  
c a r e g i v e r s  can be  o b t a i n e d  from t h e  f i g u r e s  ( 6 , 3 5  t o  6 . 3 8 )  and from 
t a b l e  6 . 1  which i n d i c a t e s  where t h e s e  d i f f e r e n c e s  a r e  s i g n i f i c a n t .  I n  
summary. P a r t  I I  i n f a n t s  make s i g n i f i c a n t l y  more a t t e m p t s  t o  g e t  on 
t o  m o the r s  t h a n  on t o  any o t h e r  c a r e g i v e r s  a t  6 and 10 weeks ( f i g u r e
6 . 3 5 ) ,  and d i r e c t  s i g n i f i c a n t l y  more grooming t ow a rds  h e r  t h a n  t o  
o t h e r s  a f t e r  14 weeks ( f i g u r e  6 . 3 6 ) .  Twins and s i b l i n g s  a r e  a p p r o a c h e d
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F i g u r e  6 .3 5
Mean number o f  a t t e m p t s  by i n f a n t s  t o  g e t  on t o  d i f f e r e n t  c a r e g i v e r s  i n  
P a r t  I I  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
#  f a t h e r .  O m o th e r ,  a s i b l i n g s .  Q t w i n .
F o r  s i g n i f i c a n c e  o f  d i f f e r e n c e s  be tw een  c a r e g i v e r s  a t  each age s e e  t a b l e
6 . 1 .
3n)
P
=■ 10-
u
o
—1~
L O
n
UD
4
D
6
d r u g
10
gi ve n
1 4 18 22
AGE weeks
307
F i g u r e  6 .3 6
Mean p e r c e n t a g e  o f  t im e  i n f a n t s  spend  grooming d i f f e r e n t  c a r e g i v e r s  i n  
P a r t  I I  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
© f a t h e r .  O m o th e r ,  a  s i b l i n g s .  B t w i n .
For  s i g n i f i c a n c e  o f  d i f f e r e n c e s  be tw een  c a r e g i v e r s  a t  e a c h  age  s e e  t a b l e
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F i g u r e  G .37
Mean f r e q u e n c i e s  o f  a p p ro a c h e s  by i n f a n t s  t o  d i f f e r e n t  c a r e g i v e r s  i n
P a r t  I I  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
© f a t h e r .  O m o th e r ,  a  s i b l i n g s .  m t w i n .
F o r  s i g n i f i c a n c e  o f  d i f f e r e n c e s  be tw een  c a r e g i v e r s  a t  e ach  age s e e  t a b l e
6 . 1 .
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F i g u r e  6 .3 8
Mean f r e q u e n c i e s  o f  l e a v i n g s  by i n f a n t s  from d i f f e r e n t  c a r e g i v e r s  i n
P a r t  I I  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  d e n o t e  s t a n d a r d  e r r o r s .
© f a t h e r ,  o  m o th e r ,  a  s i b l i n g s ,  a  t w i n .
For  s i g n i f i c a n c e  o f  d i f f e r e n c e s  b e tw e en  c a r e g i v e r s  a t  each  age s e e  t a b l e
6 . 1 .
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T a b le  6 . 1
D i f f e r e n c e s  i n  v a r i o u s  beh av iou rs  d i r e c t e d  to wards  d i f f e r e n t  c a r e g i v e r s  
by P a r t  I I  i n f a n t s  a t  ea ch  age .  T w o - t a i l e d  r a n d o m i z a t i o n  t e s t s  w ith  a 
5% s i g n i f i c a n c e  l e v e l .  n s  n o t  s i g n i f i c a n t .  * d i f f e r e n c e  s i g n i f i c a n t  
a t  p < 0 . 0 5 .  >  more o f  b e h a v i o u r  d i r e c t e d  a t  f i r s t  c a r e g i v e r  i n  l e f t h a n d  
column.  <  more o f  b eh av iou r  d i r e c t e d  at s e c o n d  c a r e g i v e r .
CAREGIVER AGE/weeks 
2 4 6 10 14 18 22
Approaches  To C a r e g i v e r
F a t h e r  vs m o the r ns ns ns ns ns ns ns
F a t h e r  vs  s i b s n s ns ns $ < * < * < * <
F a t h e r  vs  t w in * > n s * < * < * < * < * <
Mother  vs  s i b s ns ns ns ns * < * < * <
Mother  vs  tw in ns * <c ns < * < * < * <
S i b s  vs tw in 4= > * < ns * < ns ns ns
Leav ings  From C a r e g i v e r
F a t h e r  vs m o th e r * > n s * > ns ns ns ns
F a t h e r  vs s i b s ns ns ns  ^ < ns * < * <
F a t h e r  vs  tw in * >> ns * < * < * < * <: * <
Mother vs s i b s * < * < * < * < ns * < * <c
Mother  vs t w in ns t- <c * < * < ^ < * < * <
S i b s  vs tw in * > ns * < * < * < ns ns
A t tem p ts  To Get  On
F a t h e r  vs  m o th e r ns ns * < * < ns ns * >
F a t h e r  vs s i b s ns ns ns ns ns * > ns
F a t h e r  vs tw in * > * >• * > * > * > *  > * >
Mother  vs s i b s ns ns * > * > ns ns ns
Mother  vs  tw in * > * > * > * > * > * > $ >
S i b s  vs  tw in * > * > * > * > * > * > * >
Time Grooming C a r e g i v e r
F a t h e r vs m o the r ns ns * < ns ns * < * <
F a t h e r vs s i b s ns ns ns ns ns ns ns
Father vs tw in ns ns ns ns ns * < ns
Mother vs s ib  s ns ns * > ns ns * > * >
Mother vs tw in ns ns * > ns ns ns * >
S ib s  vs tw in ns ns ns ns ns * < ns
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( and l e f t )  s i g n i f i c a n t l y  more o f t e n  t h a n  f a t h e r s  o r  m o th e r s  f rom 6 and 
14 weeks onwards r e s p e c t i v e l y  ( f i g u r e s  6 . 3 7  and 6 . 3 8 ) .
The f i g u r e s  a l s o  show t h a t  t h e  d i f f e r e n t  c a r e - s e e k i n g  b e h a v i o u r s  
a r e  t h e m s e l v e s  d i s t r i b u t e d  d i f f e r e n t i a l l y  amongst  c a r e g i v e r s ,  i . e .  t h e  
d i f f e r e n t  m e a s u r e s  ( a t t e m p t s  t o  g e t  on,  g rooming and a p p r o a c h e s )  are  
n o t  c o r r e l a t e d  w i t h  one a n o t h e r  and i t  i s  t h e r e f o r e  n o t  p o s s i b l e  t o  
p roduce  a s i n g l e  r an k  o r d e r  o f  th e  p r e f e r e n c e  o f  c a r e g i v e r s  by i n f a n t s .  
T h i s  i s  p e r h a p s  n o t  s u r p r i s i n g  s i n c e  t h e r e  a r e  many components  o f  
c a r e g i v i n g  ( s e e  s e c t i o n  6 . 1 ) )  and i t  i s  l i k e l y  t h a t  i n f a n t s  w i l l  p r e f e r  
d i f f e r e n t  c a r e g i v e r s  f o r  d i f f e r e n t  a s p e c t s  o f  c a r e .  F i g u r e s  6 . 3 5  t o  
6 . 3 8  i n d i c a t e  t h a t  i n  t h e  e a r l y  weeks i n f a n t s  p r e f e r  t o  g e t  on t o  
m othe r s  p r e s u m a b ly  f o r  s e c u r i t y  and  a chance  t o  t a k e  m i l k ,  w h ile  p r e f e r i n g  
t o  i n t e r a c t  a c t i v e l y  (by f r e q u e n t  a p p ro a c h e s  and l e a v i n g s )  w i t h  t w i n s .  
Dur ing  l a t e r  weeks m o the r s  a r e  groomed m o s t ,  p e r h a p s  as  a means t o  
e n s u r e  some c o n t a c t  c o m f o r t  now t h a t  t h e  i n f a n t s  a r e  t o o  o l d  t o  be  
c a r r ie d ,  b u t  t w i n s  and s i b l i n g s  a r e  most  o f t e n  s o u g h t  o u t  i n  a p p r o a c h /  
w i t h d r a w a l  i n t e r a c t i o n s .
Because  d i f f e r e n t  b e h a v i o u r s  show d i f f e r e n t  p a t t e r n s  o f  
d i s t r i b u t i o n  among c a r e g i v e r s ,  to  t e s t  w h e t h e r  o r  n o t  r e d u c e d  c a r e g i v i n g  
by p a r t i c u l a r  i n d i v i d u a l s  r e s u l t s  i n  th e  i n f a n t  s e e k i n g  c a r e  f rom o t h e r  
f a m i l y  members i n  o r d e r  o f  p r e f e r e n c e  a s  p r e d i c t e d ,  i t  i s  n e c e s s a r y  t o  
s e l e c t  p a r t i c u l a r  m easu res  and compare t h e  i n f a n t s '  r a t in g s  o f  c a r e g iv e r s  
w i t h  r e s p e c t  t o  t h e s e  m ea su res  i n  P a r t  I v e r s u s  P a r t  I I .
At 4 weeks o f  age, P a r t  I I  f a t h e r s  p i c k  up i n f a n t s  s i g n i f i c a n t l y  
l e s s  o f t e n  than do P a r t  I f a t h e r s  ( f i g u r e  6 . 3 ) .  An a p p r o p r i a t e  m easu re  
o f  c a r e - s e e k i n g  p r e f e r e n c e  at  t h i s  age t h e r e f o r e  would  be  t h e  number 
o f  a t t e m p t s  i n f a n t s  make t o  g e t  on t o  d i f f e r e n t  c a r e g i v e r s .  However at  
4 weeks th e r e  are no s i g n i f i c a n t  d i f f e r e n c e s  in  th e  number o f  t im es  
in f a n t s  attem pt t o  g e t  on to  f a t h e r s ,  mothers or s i b l i n g s  ( t a b l e  6 . 1 ) .
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T h i s  i s  a l s o  t r u e  o f  P a r t  I i n f a n t s  ( f i g u r e  4 . 1 9 ) .  The re  a r e  t h e r e f o r e  
no c l e a r  p r e f e r e n c e s  i n  terras  o f  g e t t i n g  on t o  d i f f e r e n t  c a r e g i v e r s  i n  
e i t h e r  Part o f  t h e  s t u d y  a t  t h i s  age .
Part I I  f a t h e r s  a l s o  groom and a p p ro a c h  i n f a n t s  s i g n i f i c a n t l y  
l e s s  o f t e n  than do P a r t  I f a t h e r s  a t  4 and 6 weeks ( f i g u r e s  6 . 4  and 6 . 9 ) ) ,  
b u t  a g a i n  t h e r e  a r e  few s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  g rooming o r  
a p p r o a c h i n g  o f  c a r e g i v e r s  by i n f a n t s  a t  t h e s e  ages i n  e i t h e r  P a r t  I I  
( t a b l e  6 . 1 )  or P a r t  I ( s e c t i o n s  4 . 2 c )  and 4 . 3 a ) )  and h e n c e  no s i g n i f i c a n t  
p r e f e r e n c e s  t o  compare b e tw e en  t h e  two P a r t s .
I t  i s  p o s s i b l e  however ,  t o  u s e  as  a  measure  o f  c a r e - s e e k i n g  
p r e f e r e n c e  th e  number o f  a t t e m p t s  i n f a n t s  make t o  g e t  on t o  d i f f e r e n t  
c a r e g i v e r s  a t  6 weeks o f  age ,  when t h e r e  a r e  s i g n i f i c a n t  d i f f e r e n c e s  
b e tw e en  d i f f e r e n t  c a r e g i v e r s  ( t a b l e  6 . 1  and f i g u r e s  6 . 3 5  and 4 . 1 9 ) .
Th is  i s  n o t  u n r e a s o n a b l e  s i n c e  t h e r e  may be  a d e l a y  i n  t h e  r e s p o n s e  o f  
i n f a n t s  t o  r e d u c e d  c a r e  f rom f a t h e r s  ( P a r t  I I  i n f a n t s  do not b e g i n  t o  
a pp roach  f a t h e r s  s i g n i f i c a n t l y  l e s s  o f t e n  t h a n  P a r t  I f a t h e r s  u n t i l  
6 weeks,  s e e  s e c t i o n  6 . 2 b ) ) ,  even though  by 6 weeks P a r t  I I  f a t h e r s  a r e  
no l o n g e r  p ic k in g  up i n f a n t s  s i g n i f i c a n t l y  l e s s  o f t e n  t h a n  P a r t  I 
f a t h e r s  ( f i g u r e  6 . 3 ) .
Ta b le  6 . 2  shows t h e  mean number o f  a t t e m p t s  i n f a n t s  f rom b o t h  
P a r t s  o f  t h e  s t u d y  make t o  g e t  on t o  ea ch  c a t e g o r y  o f  c a r e g i v e r ,  
t o g e t h e r  w i t h  t h e  s t a n d a r d  e r r o r s .  T a b le  6 . 3  shows t h a t  i n  b o t h  P a r t s  
a l l  d i f f e r e n c e s  be tw een  c a r e g i v e r s  i n  t h e  number o f  a t t e m p t s  t o  g e t  on 
a r e  s i g n i f i c a n t  e x c e p t  f o r  t h a t  be tw een  f a t h e r s  and s i b l i n g s .  The 
s c o r e s  i n  t a b l e  6 . 2  a r e  t h e r e f o r e  r a n k e d  a c c o r d i n g l y ,  w i t h  d i f f e r e n t  
r a n k s  g iven  on ly  where t h e  s c o r e s  a r e  s i g n i f i c a n t l y  d i f f e r e n t .  S c o r e s  
which are not s i g n i f i c a n t l y  d i f f e r e n t  ( t i e s )  are g iven  t h e i r  average  
rank. These ranks are a l s o  shown i n  t a b le  6 . 2 .
Tab le  6 . 2  shows t h a t  t h e  o r d e r  o f  p r e f e r e n c e  i n  P a r t  I  f o r
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T a b le  6 . 2
Mean number o f  a t t e m p t s  (+_ s t a n d a r d  e r r o r )  made by i n f a n t s  t o  g e t  on t o  
d i f f e r e n t  c a r e g i v e r s  a t  6 weeks o f  age i n  each  P a r t  o f  t h e  s t u d y ,  
t o g e t h e r  w i t h  t h e i r  r a n k s .  C a r e g i v e r  which  r e c e i v e s  t h e  most  a t t e m p t s  t o  
g e t  on i s  g i v e n  r a n k  1. T i e s  ( n o n - s i g n i f i c a n t  d i f f e r e n c e  be tw een  the  
number o f  a t t e m p t s  t o  g e t  on) a r e  g iv en  t h e  a v e ra g e  r a n k  o f  t h e  t i e d  
s c o r e s .
CAREGIVER MEAN NO. ATTEMPTS
+ s t a n d a r d  e r r o r
TO GET ON RANK
P a r t  I P art II Part I P art  I I
F a t h e r 6 .0 0  + 1 .2 2 3 .5 0  + 0 .7 3 2 .5 2 .5
Mother 1 0 .6 2  + 1 .0 6 6 .1 2  + 0 .9 7 1 1
S i b l i n g s 7 .1 2  + 1 .4 0 2 .6 2  + 0 .8 0 2 .5 2 . 5
Twin 0 0 .7 5  + 0 .5 2 4 4
T a b le  6 . 3
D i f f e r e n c e s  i n  t h e  number o f  a t t e m p t s  i n f a n t s  make t o  g e t  on t o  d i f f e r e n t  
c a r e g i v e r s  a t  6 weeks o f  age i n  each  P a r t  o f  t h e  s t u d y .  T w o - t a i l e d  
r a n d o m i z a t i o n  t e s t s  w i t h  a 5% s i g n i f i c a n c e  l e v e l ,  n s  n o t  s i g n i f i c a n t .
* s i g n i f i c a n t  d i f f e r e n c e .  >  more a ttem pts  made w ith  f i r s t  c a r e g iv e r  in  
l e f t h a n d  column. .< more a ttem pts made w ith  second  c a r e g iv e r .
CAREGIVER PART I PART I I
F a t h e r  vs  m o th e r He * <
F a t h e r  vs s i b l i n g s ns ns
F a t h e r  vs tw in * > * >
Mother  vs s i b l i n g s * > >
Mother  vs tw in * >■ * >
S i b l i n g s  vs tw in * > * >
3 U
a t t e m p t s  by i n f a n t s  t o  g e t  on t o  c a r e g i v e r s  a t  6 weeks i s  m o th e r s  >  
f a t h e r s / s i b l i n g s  >  t w i n s .  In  P a r t  I I  t h e  r a n k s  a r e  t h e  same,  i n f a n t s  
a r e  t h e r e f o r e  i n  t h i s  i n s t a n c e  s e e k i n g  c a r e  ( i . e .  a t t e m p t i n g  t o  g e t  
on) i n  o r d e r  o f  p r e f e r e n c e  and n o t  s im p l y  a c c o r d i n g  t o  a v a i l a b l i l t y .
I f  t h e  l a t t e r  w ere  t h e  c a s e  t h e  r a n k s  c o u l d  b e  e x p e c t e d  t o  be  d i f f e r e n t  
i n  P a r t  I I  s i n c e  f a t h e r s  a r e  r e l a t i v e l y  l e s s  a v a i l a b l e  ( a p p r o a c h i n g  
and grooming i n f a n t s  s i g n i f i c a n t l y  l e s s )  w h e r e a s  t w i n s  a r e  r e l a t i v e l y  
more a v a i l a b l e  ( s i n c e  t h e y  a r e  e x p e r i e n c i n g  t h e  same r e d u c t i o n  i n  
c a r e  f rom f a t h e r s  a s  a r e  t h e  i n f a n t s ) . ■
At 14 weeks,  P a r t  I I  s i b l i n g s  s p e n d  l e s s  t im e  w i t h  i n f a n t s  and 
a p p ro a c h  them l e s s  t h a n  do P a r t  I s i b l i n g s  ( f i g u r e s  6 . 1 1  and 6 . 1 7 ) .  
I n f a n t s ’ p r e f e r e n c e s  i n  a p p r o a c h i n g  d i f f e r e n t  c a r e g i v e r s  in  P a r t  I 
v e r s u s  P a r t  I I  a t  t h i s  age a r e  t h e r e f o r e  examined .
T a b l e  6 . 5  shows t h a t  d i f f e r e n c e s  i n  t h e  number o f  a p p r o a c h e s  
made by i n f a n t s  o f  b o t h  P arts  t o  f a t h e r s  and m o t h e r s ,  and t o  s i b l i n g s  
and t w i n s  r e s p e c t i v e l y  a r e  n o t  s i g n i f i c a n t  and t h e r e f o r e  t h e i r  s c o r e s  
a r e  t r e a t e d  as  ' t i e s ’ i n  r a n k i n g  t h e  number o f  a p p r o a c h e s  made t o  e ach  
c a r e g i v e r .  Fo r  P a r t  I and P a r t  I I  t h i s  p r o d u c e s  an ord er  o f  p r e f e r e n c e  
as  f o l l o w s :  T w i n s / s i b l i n g s  >  m o t h e r s / f a t h e r s  ( t a b l e  6 . 4 ) ,  Thus ,  in  
P a r t  I I  when s i b l i n g s  a r e  a p p r o a c h in g  i n f a n t s  l e s s ,  p l a y i n g  w i t h  them 
l e s s ,  s p e n d i n g  l e s s  t im e  w i t h  them and i g n o r i n g  them more,  i n f a n t s  
c o n t i n u e  t o  a p p ro a c h  c a r e g i v e r s  i n  t h e  same o r d e r  o f  p r e fe r e n c e  as  
i n  P a r t  I I .  T h i s  i s  p e rh a p s  n o t  v e ry  m e a n i n g f u l  s i n c e ,  due t o  t h e  non­
s i g n i f i c a n t  d i f f e r e n c e s  be tween  numbers o f  approaches to  some c a r e g i v e r s ,  
t h e r e  a r e  e f f e c t i v e l y  on ly  two r a n k s .  However  t h e  r e s u l t s  a r e  c o n s i s t e n t  
w i t h  t h o s e  g iv en  above f o r  t h e  number o f  a ttem p ts  i n f a n t s  make t o  g e t  
on t o  c a r e g i v e r s  a t  6 weeks.
From t h e  l i m i t e d  d a t a  a v a i l a b l e  i t  wou ld a p p e a r  t h e r e f o r e  t h a t ,  
as  p r e d i c t e d  by t h e  h y p o t h e s i s ,  i n f a n t s  c o n t i n u e  t o  s e e k  c a r e  ( i . e .
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T a b le  6 . 4
Mean number o f  approaches (+_ s t a n d a r d  e r r o r )  made by i n f a n t s  t o  d i f f e r e n t  
c a r e g i v e r s  at  14 weeks o f  age i n  each  P a r t  o f  the  s t u d y ,  t o g e t h e r  w ith  
t h e i r  ranks. C a r e g i v e r s  which r e c e i v e  most  a p p ro a c h e s  a r e  g i v e n  lo w e s t  
r a n k .  T i e s  ( n o n - s i g n i f i c a n t  d i f f e r e n c e s  between numbers o f  approches t o  
d i f f e r e n t  c a r e g i v e r s )  a r e  g i v e n  t h e  a v e ra g e  r ank  o f  the  t i e d  s c o r e s .
CAREGIVER MEAN NO. APPROACHES
+ s t a n d a r d  e r r o r
TO CAREGIVER RANK
P a r t  I P art I I P a r t  I P a r t  I I
F a t h e r 10 .0 0  + 2 .5 2 4 .8 7  + 0 .7 6 3 .5 3 .5
Mothe r 1 7 .7 5  + 5 .6 4 7 .0 0  + 1 .1 9 3 .5 3 .5
S i b l i n g s 2 1 .1 2  + 2 .3 0 1 6 .0 0  + 3 .0 0 1 .5 1 .5
Twin 2 5 .0 0  + 5 .6 4 15 .75  + 1 .6 8 1 .5 1 .5
Ta b le  6 . 5
D i f f e r e n c e s  i n  t h e  number o f  a p p ro a c h e s  i n f a n t s  make t o  d i f f e r e n t  
c a r e g i v e r s  a t  14 weeks i n  e a c h  P a r t  o f  t h e  s t u d y .  T w o - t a i l e d  r a n d o m i z a t i o n  
t e s t s  w ith  a 5% s i g n i f i c a n c e  l e v e l ,  n s  n o t  s i g n i f i c a n t . * s i g n i f i c a n t
d i f f e r e n c e .  >  more approaches made t o  f i r s t  c a r e g i v e r  i n  l e f t h a n d  column.
<  more approaches made t o  second c a r e g iv e r ,
CAREGIVER PART I PART I I
F a t h e r  vs m o the r ns ns
F a t h e r  vs s i b l i n g s * < * <
F a t h e r  vs tw in $ <r
Mothe r  vs s i b l i n g s * < * <
Mother  vs twin * < % <
S i b l i n g s  vs  tw in ns ns
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a t t e m p t  t o  g e t  on ,  a p p ro a c h )  i n  t h e i r  no rm a l  ( i . e .  undrugged)  o r d e r  o f  
p r e f e r e n c e  when c a r e  from p a r t i c u l a r  i n d i v i d u a l s  i s  a l t e r e d  by drug  
a d m i n i s t r a t i o n .
c) Does c o m p e n s a t io n  o c c u r  i n  c a r e g i v i n g  b e h a v i o u r ?
The t h i r d  and f o u r t h  p r e d i c t i o n s  o f  t h e  c a r e g i v i n g / c a r e - s e e k i n g  
h y p o t h e s i s  a r e  c o n c e r n e d  w i t h  w h e t h e r  o r  n o t  c o m p e n s a t i o n  would  o c c u r  
t o  malte up f o r  t h e  d e f i c i e n c i e s  i n  t h e  c a r e g i v i n g  b e h a v i o u r  o f  d rugged  
a n i m a l s .
S e c t i o n  4 .5 d )  s u g g e s t e d  t h a t  i n  t h e  c a s e  o f  t h e  P a r t  I a n i m a l s ,  
p a r e n t s  and s i b l i n g s  d i d  n o t  a p p e a r  t o  compensa te  f o r  d i f f e r e n c e s  i n  
each  o t h e r s ’ b e h a v i o u r  to w a rd s  i n f a n t s .  By c o n t r a s t ,  t w i n s  i n  some c a s e s  
d i d  a p p e a r  t o  com pe nsa te ;  f o r  example  t w i n s  s p e n t  more t im e  w i t h  i n f a n t s  
o f  more r e j e c t i n g  p a r e n t s  t h a n  w i t h  i n f a n t s  o f  l e s s  r e j e c t i n g  p a r e n t s .
The c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  ( s e c t i o n  4 . 9 )  s u g g e s t s  
t h a t  where t h e  t o t a l  amount  o f  c a r e  a v a i l a b l e  t o  t h e  i n f a n t s  e x c e e d s  
t h a t  r e q u i r e d  by t h e  i n f a n t s ,  c o m p e n s a t io n  c o u l d  be  e x p e c t e d  t o  o c c u r  
as  t h e  more c a r i n g  i n d i v i d u a l s  make up f o r  low amounts  o f  c a r e  o f f e r e d  
by l e s s  c a r i n g  members o f  the  g roup .  T h i s  would  o c c u r  a u t o m a t i c a l l y  
a ssuming  i n d i v i d u a l s  d i f f e r  i n  t h e  amounts  o f  c a r e  t h e y  a r e  p r e p a r e d  t o  
g iv e  and would n o t  depend on a n im a l s  ’ c o n s c i o u s l y '  r e s p o n d i n g  t o  o t h e r  
a n im a ls  c a r e g i v i n g  l e v e l s .
Under t h e  d r u g - m o d i f i e d  c o n d i t i o n s  o f  P a r t  I I  t h e  t o t a l  amount 
o f  c a r e  a v a i l a b l e  t o  t h e  i n f a n t  i s  r e d u c e d  so  i t  i s  even l e s s  l i k e l y  t o  
e xc ee d  t h e  i n f a n t ’s r e q u i r e m e n t s  t h a n  i n  P a r t  I .  Com pensa t ion  m igh t  
n o t  t h e r e f o r e  be e x p e c t e d  t o  o c c u r ,  u n l e s s  c a r e g i v e r s  a c t u a l l y  p e r c e i v e  
a d e f i c i e n c y  i n  t h e  d rugged  a n i m a l ' s  b e h a v i o u r  and r e l a t e  t h i s  t o  t h e i r  
own c a r e  o f  t h e  i n f a n t  as  o c c u r s  i n  t h e  c a s e  o f  humans ( e . g .  s e e  R u t t e r ,  
1972) .  I f  c a r e g i v e r s  do n o t  c om pe nsa te ,  t h e  amount o f  c a r e  f rom
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d i f f e r e n t  c a r e g i v e r s  i n  P a r t  I I  ( e x c l u d i n g  the d rugged  i n d i v i d u a l s )  i s  
e x p e c t e d  t o  be i n  t h e  same r e l a t i v e  p r o p o r t i o n s  as  i n  P a r t  I .  C o n v e r s e l y ,  
i f  some c a r e g i v e r s  com pensa te ,  t h o s e  c a r e g i v e r s  w i l l  g i v e  p r o p o r t i o n a t e l y  
and a b s o l u t e l y  more c a r e  t h a n  i n  P a r t  I .  I f  a l l  c a r e g i v e r s  compensa te  t o  
e x a c t l y  t h e  same e x t e n t ,  t h e  p r o p o r t i o n s  o f  c a r e  g i v e n  w i l l  n o t  change 
be tw een  P a r t ’s I and I I  b u t  P a r t  I I  a b s o l u t e  v a l u e s  o f  c a r e  g iv e n  w i l l  
b e  g r e a t e r .
The p r e d i c t i o n  t h a t  com p e n s a t io n  i s  n o t  e x p e c t e d  t o  o c c u r  i n  
P a r t  I I  i s  t h e r e f o r e  i n v e s t i g a t e d  by e x a m in in g  t h e  a b s o l u t e  amounts and 
r e l a t i v e  p r o p o r t i o n s  o f  d i f f e r e n t  c a r e g i v i n g  b e h a v i o u r s  shown by 
c a r e g i v e r s  f rom P a r t  I and from P a r t  II  a t  t h e  ages  a t  which c a r e  has  
b e e n  shown to  be  r e d u c e d  i n  t h e  d rugged  a n i m a l s  ( s e e  s e c t i o n  6 . 2 ) .
F i g u r e s  6 .3 9  t o  6 . 4 4  show th e  a b s o l u t e  amounts  o f  c a r e  
( f r e q u e n c i e s  or  d u r a t i o n s )  shown by m o t h e r s ,  s i b l i n g s  and t w i n s  a t  4 and 
6 weeks ,  and by f a t h e r s ,  m o the r s  and t w i n s  a t  14 weeks f o r  t h e  f o l l o w i n g  
b e h a v i o u r s :  Time s p e n t  w i t h  i n f a n t ,  t im e  s p e n t  c a r r y i n g  i n f a n t ,  t im e  
s p e n t  i n  c o n t a c t  w ith  i n f a n t ,  t im e  s p e n t  grooming i n f a n t ,  number o f  
a p p ro a c h e s  t o  i n f a n t ,  and f r e q u e n c y  o f  p i c k i n g  up i n f a n t .  F o r  t im e  s p e n t  
c a r r y i n g  i n f a n t  and t h e  number o f  t im e s  i n f a n t s  a r e  p i c k e d  up th e r e  a r e  
i n s u f f i c i e n t  d a t a  a t  14 weeks f o r  h i s t o g r a m s  t o  be  drawn.  A b s o l u t e  
amounts  o f  c a r e  g i v e n  by each  c a t e g o r y  o f  c a r e g i v e r  i n  P a r t  I v e r s u s  
P a r t  I I  a r e  compared u s i n g  t w o - t a i l e d  Mann-Whitney U t e s t s  w i t h  a 5% 
s i g n i f i c a n c e  l e v e l .
The f i g u r e s  show t h a t  t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  
be tw een  P a r t  I and P a r t  I I  c a r e g i v e r s  i n  t h e  amount o f  t im e  t h e y  spend  
w ith  i n f a n t s ,  i n  t im e  s p e n t  c a r r y i n g  i n f a n t s ,  i n  t im e  i n  c o n t a c t  w i t h  
i n f a n t s ,  i n  t im e  s p e n t  grooming i n f a n t s ,  o r  i n  t h e  number o f  t im e s  
i n f a n t s  a r e  p i c k e d  up.  In  t h e  c a s e  o f  a p p ro a c h e s  t o  i n f a n t s ,  P a r t  I I  
tw in s  a p p ro a c h  i n f a n t s  s i g n i f i c a n t l y  l e s s  o f t e n  t h a n  do P a r t  I t w i n s
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Fi  gure  6 .3 9
Mean p e r c e n t a g e  o f  t im e  d i f f e r e n t  c a r e g i v e r s  spend  w i t h  i n f a n t s  a t  
d i f f e r e n t  ages  i n  e ach  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
j ~] P a r t  I i n f a n t s ,   e_ P a r t  I I  i n f a n t s .
T w o - t a i l e d  Mann-Whitney U t e s t s  c a r r i e d  o u t  on d a t a  f rom P a r t  I v e r s u s  
P a r t  I I :  ns  i n d i c a t e s  n o n - s i g n i f i c a n t  d i f f e r e n c e ,  * i n d i c a t e s  p < 0 . 0 5 .
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F i g u r e  6 .4 0
Mean p ercen tage  o f  t im e d i f f e r e n t  c a r e g iv e r s  spend c a r r y in g  i n f a n t s  at  
d i f f e r e n t  ages i n  e a ch  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  denote  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s . P a r t  I I  i n f a n t s
C o n ve n t ions  as  i n  f ig u r e  6 . 3 9 .
( P a r t  I tw in s  do n o t  carry  i n f a n t s .)
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F i g u r e  6 .4 1
Mean p e r c e n t a g e  o f  t im e  d i f f e r e n t  c a r e g i v e r s  spend  i n  c o n t a c t  w i t h  
i n f a n t s  a t  d i f f e r e n t  ages  i n  each  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  
d e t a i l s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I I  i n f a n t s .P a r t  I i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 3 9 .  Note d i f f e r e n t  s c a l e  f o r  tw in
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F i g u r e  6 .4 2
Mean p e r c e n t a g e  o f  t im e  d i f f e r e n t  c a r e g i v e r s  spend  g rooming i n f a n t s  a t  
d i f f e r e n t  ages  i n  ea ch  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
! P a r t  I i n f a n t s . P a r t  I I  i n f a n t s
C o nve n t ions  as  i n  f i g u r e  6 .3 9
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F i g u r e  6 .4 3
Mean f r e q u e n c y  w i t h  wh ich  d i f f e r e n t  c a r e g i v e r s  a pproach  i n f a n t s  a t  
d i f f e r e n t  ages  i n  e a c h  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s . P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 3 9 .
I
P
P
P
o
P*a
"O-J
o
Pn
z r
m
GO
204
ns
T
2 0 - ns ns
ns
ns
Xns
2 0 -
Tns
-T —
144 6
"n
zn
m
XJ
o
— j
z z
s
c/]
09
cn
L/l
AGE weeks
323
F i g u r e  6 .4 4
Mean f r e q u e n c y  w i t h  which  d i f f e r e n t  c a r e g i v e r s  p i c k  up i n f a n t s  a t  
d i f f e r e n t  ages  i n  e ach  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
P a r t  I i n f a n t s . P a r t  I I  i n f a n t s
C o n v e n t io n s  as  i n  f i g u r e  6 . 3 9 .  
(Twins do n o t  p i c k  up i n f a n t s . )
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a t  6 and 14 weeks .  O t h e r  d i f f e r e n c e s  i n  a p p ro a c h e s  t o  i n f a n t s  a r e  n o t  
s i g n i f i c a n t .
In  no c a s e  t h e r e f o r e  i s  t h e  a b s o l u t e  amount o f  c a r e  f rom a 
c a r e g i v e r  i n  P a r t  I I  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h a t  f rom t h a t  
c a r e g i v e r  i n  P a r t  I .
F i g u r e s  6 . 4 5  t o  6 . 5 0  show t h e  r e l a t i v e  p r o p o r t i o n s  o f  c a r e  
shown by m o t h e r s ,  s i b l i n g s  and t w i n s  a t  4 and 6 weeks ,  and by f a t h e r s ,  
m o th e r s  and t w i n s  a t  14 weeks f o r  t h e  same b e h a v i o u r s  as  above .  Again 
t h e r e  a r e  i n s u f f i c i e n t  d a t a  f o r  t im e  s p e n t  c a r r y i n g  i n f a n t s  and  number 
o f  t im e s  i n f a n t s  a r e  p i c k e d  up a t  14 weeks f o r  h i s t o g r a m s  t o  be  
drawn.  In  t h e  f i g u r e s ,  d a t a  f rom c a r e g i v e r s  o f  P a r t  I i n f a n t s  a r e  
shown t o  t h e  l e f t  o f  e a ch  h i s t o g r a m .  P a r t  I I  c a r e g i v e r s  t o  t h e  r i g h t .  
R e l a t i v e  p r o p o r t i o n s  o f  c a r e  by each  c a t e g o r y  o f  c a r e g i v e r  i n  P a r t  I 
v e r s u s  P a r t  I I  a r e  compared u s i n g  t w o - t a i l e d  Mann-Whitney U t e s t s  
w i t h  a 5% s i g n i f i c a n c e  l e v e l .
The f i g u r e s  show t h a t  f o r  a l l  t h e  above b e h a v i o u r s ,  t h e  
r e l a t i v e  p r o p o r t i o n s  o f  c a r e  shown by d i f f e r e n t  c a r e g i v e r s  i n  P a r t  I 
a r e  v e ry  s i m i l a r  t o  t h o s e  shown i n  P a r t  I I .  Mann-Whitney U t e s t s  
r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e en  p r o p o r t i o n s  shown by any 
c a r e g i v e r  i n  any o f  t h e  b e h a v i o u r s .
S i n c e  t h e  r e l a t i v e  p r o p o r t i o n s  o f  c a r e  g i v e n  do n o t  d i f f e r  
s i g n i f i c a n t l y  b e tw een  P a r t ' s  I and I I ,  and s i n c e  a b s o l u t e  amounts  o f  
c a r e  g iv e n  a r e  i n  no c a se  s i g n i f i c a n t l y  g r e a t e r  i n  P a r t  I I  t h a n  P a r t
I ,  i t  can be  c o n c lu d e d  t h a t  c o m p e n s a t io n  by o t h e r  c a r e g i v e r s  h a s
n o t  o c c u r r e d  t o  make up f o r  r e d u c e d  c a r e  f rom d rugged  a n im a ls  i n  P a r t
I I .  T h i s  i s  i n  ag reemen t  w i t h  t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  
and a l s o  i n d i c a t e s  t h a t  marmoset  c a r e g i v e r s  e i t h e r  do n o t  p e r c e i v e ,  
o r  do n o t  r e s p o n d  (by i n c r e a s i n g  t h e i r  own c a r e  l e v e l s ) , t o  s m a l l  
r e d u c t i o n s  i n  t h e  amount o f  c a r e  g iv e n  t o  i n f a n t s  by o t h e r  members o f  
t h e i r  f a m i l y .
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F i g u r e  6 .4 5
Mean r e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  w i t h  i n f a n t s  
a t  d i f f e r e n t  ages  i n  e a ch  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I P a r t  I i n f a n t s .  ÎI P a r t  I I  i n f a n t s .
T w o - t a i l e d  Mann-lYIiitney U t e s t s  c a r r i e d  o u t  be tw een  p r o p o r t i o n s  from 
d i f f e r e n t  c a t e g o r i e s  o f  c a r e g i v e r  i n  P a r t  I v e r s u s  P a r t  I I :  n s  i n d i c a t e s  
n o n - s i g n i f i c a n t  d i f f e r e n c e .
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F i g u r e  6 .4 6
Mean r e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  s p e n d  c a r r y i n g  
i n f a n t s  a t  d i f f e r e n t  ages  i n  each P a r t  o f  t h e  s t u d y .  See t e x t  f o r  
d e t a i l s .  V e r t i c a l  l i n e s  de n o te  s t a n d a r d  e r r o r s .
I P a r t  I i n f a n t s .  II P a r t  I I  i n f a n t s .
C onv e n t io n s  as i n  f i g u r e  6 . 4 5 .
II II
1-
ns
ns
ns
O'
4 wks
ns
ns
ns0
6 wks
F a t h e r
Mother
S i b l i n g s
Twin
327
F i g u r e  6 .4 7
Mean r e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  sp e n d  i n  c o n t a c t  
w i t h  i n f a n t s  a t  d i f f e r e n t  ages  i n  e a c h  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  
d e t a i l s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I P a r t  I i n f a n t s .  IÎ P a r t  I I  i n f a n t s .
C o nve n t ions  as  i n  f i g u r e  6 . 4 5 .
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F i g u r e  6 .4 8
Mean r e l a t i v e  p r o p o r t i o n s  o f  t im e  d i f f e r e n t  c a r e g i v e r s  spend  grooming 
i n f a n t s  a t  d i f f e r e n t  ages  i n  each  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  
d e t a i l s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s ,
I P a r t  I i n f a n t s .  II P a r t  I I  i n f a n t s .
C o nve n t ions  as  i n  f i g u r e  6 .4 5 .
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F i g u r e  6 .4 9
Mean r e l a t i v e  p r o p o r t i o n s  o f  a p p ro a c h e s  by d i f f e r e n t  c a r e g i v e r s  t o  
i n f a n t s  a t  d i f f e r e n t  ages  i n  each  P a r t  o f  t h e  s t u d y .  See t e x t  f o r  d e t a i l s .  
V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I P a r t  I i n f a n t s .  II P a r t  I I  i n f a n t s .
C o n v e n t io n s  as  i n  f i g u r e  6 . 4 5 .
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F i g u r e  6 .50
Mean r e l a t i v e  p r o p o r t i o n s  o f  f r e q u e n c y  w i t h  which d i f f e r e n t  c a r e g i v e r s  
p i c k  up i n f a n t s  a t  d i f f e r e n t  ages  i n  ea ch  P a r t  o f  t h e  s t u d y .  See t e x t  
f o r  d e t a i l s .  V e r t i c a l  l i n e s  d e n o te  s t a n d a r d  e r r o r s .
I P a r t  I i n f a n t s .  I I P a r t  I I  i n f a n t s .
C onven t ions  as  i n  f i g u r e  6 . 4 5 .
(Twins do n o t  p i c k  up i n f a n t s . )
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d) Do c a r e g i v e r s  have  a maximum l e v e l  o f  c a r e  t h e y  a r e  p r e p a r e d  t o  g iv e ?
I t  was s u g g e s t e d  i n  s e c t i o n  4 .9 )  t h a t  c a r e g i v e r s  c o u ld  be 
e x p e c t e d  t o  have  a ' n o r m a l  maximum' l e v e l  o f  c a r e  which  t h e y  a r e  
p r e p a r e d  t o  g i v e  t o  i n f a n t s  a t  e a ch  age .  T h i s  i s  a l s o  t o  be  e x p e c t e d  
from t h e  f a c t  t h a t  f a m i l i e s  a r e  q u i t e  c a p a b l e  o f  r a i s i n g  two i n f a n t s  
at a t im e  b u t  can  o n l y  r a r e l y  r a i s e  t h r e e  ( s e e  c h a p t e r  2 ) ,  I f  t h i s  
maximum l e v e l  i s  c l o s e  t o  b e i n g  r e a c h e d  i n  t h e  u n d i s t u r b e d  s i t u a t i o n  
( P a r t  I )  and c o m p e n s a t i o n  does n o t  o c c u r  ( s e e  a b o v e ) , t h e n  when t h e  
t o t a l  amount  o f  c a r e  a v a i l a b l e  t o  t h e  i n f a n t  i s  r e d u c e d  ( i n  P a r t  I I )  
t h e  i n f a n t  would  b e  e x p e c t e d  t o  sp e n d  a t o t a l  o f  more t im e  o f f  and i n  
f a m i l y  h u d d l e s ,  b e h a v i o u r  s t a t e s  which r e q u i r e  no p o s i t i v e  c a r e  ( i . e .  
e f f o r t  expended)  on t h e  p a r t  o f  t h e  c a r e g i v e r s .
At f i r s t  s i g h t  t h i s  a p p e a r s  t o  be  in  c o n t r a d ic t io n  t o  t h e  
f i r s t  p r e d i c t i o n  o f  s e c t i o n  4 . 9 )  (and  s e e  s e c t i o n  6 . 3 a ) ) ,  i n  which  l e s s  
t im e  o f f  was i n d i c a t e d .  T h i s  i s  a c o n s eq u e n c e  o f  t h e  two p r e d i c t i o n s  
d e a l i n g  w i t h  d i f f e r e n t  a s p e c t s  o f  th e  h y p o t h e s i s ,  i . e .  c a r e  o f f e r e d  ( i n  
t h i s  s e c t i o n )  and c a r e  s o u g h t  ( i n  s e c t i o n  6 . 3 a ) ) .  The a p p a r e n t  
c o n t r a d i c t i o n  i s  r e s o l v e d  as f o l l o w s .  I n  c h a p t e r  3 where  t h e  b e h a v i o u r  
c a t e g o r i e s  u s e d  i n  t h i s  s tu d y  a r e  d e f in e d ,  t h e  i n f a n t ' s  t im e  i s  d i v i d e d  
i n t o  f o u r  m u t u a l l y  e x c l u s i v e  s t a t e s  (on ,  o f f ,  huddle and c o n t a c t )  w i t h  
the  im p l i c a t io n  t h a t  th e  in f a n t  must be  in  one or o th e r  o f  t h e s e  s t a t e s  
at any g iv en  t im e .  On and c o n ta c t  are c a r e g iv in g  b eh av iou rs  ( s e e  s e c t i o n
6 . 1 ) ) .  T h ere fo re ,  i f  c a r e  g iven  by s p e c i f i c  i n d i v i d u a l s  i s  red u ced , and 
o t h e r  c a r e g i v e r s  a r e  g i v i n g  c a r e  a t  t h e i r  ' n o r m a l  maximum' l e v e l s  ( i . e .  
t h e y  w i l l  n o t  i n c r e a s e  t h e  c a r e  t h e y  a r e  g i v i n g ) , t h e n  t h e  t im e  s p e n t  i n  
t h e  r e m a i n i n g  n o n - c a r e  b ehaviour  s t a t e s  ( o f f  p l u s  h u d d l e )  must  
n e c e s s a r i l y  i n c r e a s e  t o  b a l a n c e  any d e c r e a s e  i n  t im e  on and i n  c o n t a c t .  
Hence i t  i s  l o g i c a l ,  from t h e  p o i n t  o f  view o f  t h e  p r e s e n t  s e c t i o n ,  t o  
p r e d i c t  an i n c r e a s e  in  o f f - p l u s - h u d d l in g ,  even  though e l s e w h e r e  t im e  
o f f  ( a s  a non -  c a r e - s e e k i n g  a c t i v i t y )  i s  p r e d i c t e d  t o  d e c r e a s e .
F i g u r e s  6 . 2 0  and 6 .2 4  show t h e  t o t a l  p e r c e n t a g e  o f  t im e  i n f a n t s
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spend  o f f  and away from c a r e g i v e r s  a t  e a ch  age ,  and t h e  t o t a l  p e r c e n t a g e  
o f  t ime  s p e n t  i n  f a m i l y  h u d d l e s  r e s p e c t i v e l y .  P a r t  I I  i n f a n t s  spend  
s i g n i f i c a n t l y  l e s s  t im e  o f f  c a r e g i v e r s  a t  4 and 6 weeks t h a n  do P a r t  I 
i n f a n t s ,  r a t h e r  t h a n  more t im e  o f f  ( s e e  s e c t i o n
6 . 3 a ) ) ,  and t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  be tw een  P a r t ’ s I and 
I I  a t  any o t h e r  ages  i n  t h i s  b e h a v i o u r .  P a r t  I I  i n f a n t s  do however  
spend  s i g n i f i c a n t l y  more t im e  h u d d l i n g  t h a n  P a r t  I i n f a n t s  a t  4 weeks 
o f  a g e ,  i . e .  when f a t h e r s  a r e  d r ugged .
F i g u r e  6 . 5 1  shows t h e  mean combined t o t a l s  o f  t im e  o f f  p l u s  
t im e  h u d d l i n g  a t  e a c h  age f o r  P a r t  I and P a r t  I I  i n f a n t s  and shows t h a t  
t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e en  P a r t  I and P a r t  I I  a t  any 
a g e ,  n o r  i s  t h e  d i r e c t i o n  o f  t h e  d i f f e r e n c e s  be tw een  t h e  two P a r ts  
c o n s i s t e n t  o v e r  a l l  a g e s .
I t  i s  p o s s i b l e  t h e r e f o r e  t h a t  c l o s e  t o  t h e  maximum l e v e l  o f  
c a r e  i s  b e i n g  g i v e n  by c a r e g i v e r s  a t  4 weeks and i n f a n t s  which s p e n d  l e s s  
t im e  w i t h  f a t h e r s  which a r e  d r ugged  make up f o r  t h i s  by s p e n d i n g  more 
t im e  i n  f a m i l y  h u d d le s .  N e v e r t h e l e s s ,  t h e  r e s u l t s  g i v e n  i n  f i g u r e  6 . 5 1  
do n o t  show t h e  p r e d i c t e d  in c r e a s e  i n  t im e  o f f - p l u s - h u d d l i n g  f o r  P a r t  
I I  i n f a n t s .
One e x p l a n a t i o n  i s  t h a t  f a m i l i e s  i n  t h e s e  c a p t i v e  c o n d i t io n s  
do n o t  have  t o  g iv e  as much c a r e  as  t h e i r  ' n o r m a l  maximum’ l e v e l  
s i n c e  l i v i n g  c o n d i t i o n s  a r e  l e s s  s t r e n u o u s  t h a n  i n  t h e  w i l d .  I n d i v i d u a l s  
do n o t  have t o  f o r a g e  f o r  food  o r  s e a r c h  f o r  s a f e  s l e e p i n g  s i t e s ,  and 
t h e r e f o r e  i n  c a p t i v i t y  probably have  more ' s p a r e  t i m e '  which t h e y  c o u l d  
d e v o te  t o  i n f a n t s .  At t h e  same t im e  i n f a n t s  w i l l  need  l e s s  c a r e  t h a n  t h e y  
would i n  t h e  w i l d .  They need  no p r o t e c t i o n  from p r e d a t o r s  and do n o t  
have  t o  be p r e v e n t e d  from moving t o o  f a r  away from c a r e g i v e r s  or o u t  
o f  t h e  t e r r i t o r y .
To i n v e s t i g a t e  t h e  q u e s t i o n  o f  maximum c a r e  f u r t h e r  i t  would
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Figure 6 . 51
Mean t o t a l  p e r c e n t a g e  o f  t im e  i n f a n t s  spend  o f f  p l u s  t im e  s p e n t  h u d d l i n g  
i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  de n o te  s t a n d a r d  e r r o r s .
. . . . . . .  P a r t  I i n f a n t s . ------------ P a r t  I I  i n f a n t s .  d r u g  a d m i n i s t e r e d .
ns  d e n o te s  n o n - s i g n i f i c a n t  d i f f e r e n c e  be tw een  r e s u l t s  o f  P a r t  I v e r s u s  
P a r t  I I  a t  age i n d i c a t e d  (Mann-Whitney U t e s t s ) .
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be  n e c e s s a r y  e i t h e r  t o  r e d u c e  t h e  c a r e  a v a i l a b l e  more s e v e r e l y  o r  t o  
p r o d u c e  a c a p t i v e  e n v i r o n m e n t  t h a t  i s  more r e a l i s t i c  and more d i f f i c u l t  
t o  l i v e  i n .
e)  Do i n f a n t s  become i n d e p e n d e n t  e a r l i e r  i f  t h e  c a r e  a v a i l a b l e  t o  them 
i s  r e d u c e d ?
I t  h a s  b e e n  s u g g e s t e d  by s e v e r a l  w o r k e rs  (Hansen ,  1966;  Hinde 
& S p e n c e r - B o o t h ,  1967a & 1968;  J e n s e n  e t  a l ,  1969 & 1973)  t h a t  c a r e g i v e r s  
r e g u l a t e  t h e  deve lopm en t  o f  t h e i r  i n f a n t s ’ i n d e p e n d e n c e  by i n c r e a s i n g l y  
r e j e c t i n g  them and g r a d u a l l y  g i v i n g  l e s s  c a r e  and a t t e n t i o n ,  and t h a t  
t h e  i n f a n t  r e s p o n d s  t o  t h i s  by d i r e c t i n g  more o f  i t s  a c t i v i t i e s  t o  i t s  
p e e r s  and t o  t h e  e n v i r o n m e n t  and l e s s  t o  i t s  p r i n c i p a l  c a r e g i v e r s .  T h i s  
h a s  been  shown t o  o c c u r  i n  human c h i l d r e n ,  where  m o th e r s  e n c o u r a g e  
c h i l d r e n  t o  t r y  new e x p e r i e n c e s  ( s o l i d  f ood ,  l a n g u a g e ,  w a l k i n g  e t c . )  
b e f o r e  t h e  c h i l d  c o u l d  o r  would make t h e  c h o i c e  i t s e l f ,  where  t h e y  
f a c i l i t a t e  c h i l d r e n ' s  a t t e m p t s  t o  e x p l o r e  t h e  e n v i r o n m e n t  and  p r o v i d e  
them w i t h  o p p o r t u n i t i e s  f o r  a c h ie v e m e n t s  a l i t t l e  beyond  t h e i r  c u r r e n t  
a c co m p l i s h m e n t s  ( A in s w o r th ,  1969;  H inde ,  1979;  T r e v a r t h e n ,  1 9 7 7 ) .  I f  
t h i s  i s  t h e  c a s e  i n  marmose ts  i t  c o u l d  be  e x p e c t e d  t h a t  when c a r e  i s  
r e d u c e d  more t h a n  u s u a l  i n f a n t s  would  become i n d e p e n d e n t  e a r l i e r .
From t h e  p r e s e n t  d a t a  t h i s  does n o t  a p p e a r  t o  be  t h e  c a s e .  
I ndepe nde nc e  c o u l d  be e x p e c t e d  t o  be m a n i f e s t  i n  t h e  amount  o f  t im e  
i n f a n t s  spend  o f f  ( i . e .  away from c a r e g i v e r s  and on t h e i r  own, s e e  
c h a p t e r  3 f o r  f u l l  d e f i n i t i o n ) . However i n f a n t s  r e c e i v i n g  l e s s  c a r e  
f rom c a r e g i v e r s  ( P a r t  I I )  do n o t  spend  an i n c r e a s e d  amount o f  t im e  o f f  
e a r l i e r  t h a n  n o r r a a l l y - c a r e d - f o r  i n f a n t  ( P a r t  I )  ( f i g u r e  6 , 2 0 ) .  They 
do n o t  b e g i n  p l a y i n g  ( a n o t h e r  i n d e p e n d e n t  a c t i v i t y )  any s o o n e r  ( f i g u r e  
6 . 1 9 ) ,  o r  r e d u c e  t h e i r  r o l e  i n  p r o x i m i t y  m a i n t e n a n c e  any e a r l i e r  ( f i g u r e  
6 . 2 3 ) .  Though P a r t  I I  i n f a n t s  do make s i g n i f i c a n t l y  f e w e r  a t t e m p t s  t o
3 3 5
g e t  on t o  c a r e g i v e r s  t h a n  P a r t  I i n f a n t s  a t  6 weeks,  t h e  g r a d u a l  d e c l i n e  
w i t h  age i n  a t t e m p t s  t o  g e t  on c a r e g i v e r s  a f t e r  t h i s  age i s  no d i f f e r e n t  
i n  P a r t  I I  t h a n  P a r t  I i n f a n t s  ( f i g u r e  6 . 2 7 ) .
Th i s  i n d i c a t e s  t h a t  i n d e p e n d e n c e  i n  i n f a n t  marmose ts  i s  n o t  
s im p l y  a p r o d u c t  o f  a g r a d u a l  d e c r e a s e  i n  c a r e  f rom c a r e g i v e r s .  The 
growth  o f  in d ep e n d e n c e  i s  more l i k e l y  t o  i n v o l v e  changes  i n  b o t h  t h e  
c a r e g i v e r s *  and i n f a n t s *  b e h a v i o u r s ,  and t o  d e v e lo p  from t h e  i n t e r a c t i o n  
o f  t h e  two. T h i s  was a l s o  found by Ingram (1 9 7 7 ) .  O t h e r  s t u d i e s  have 
a r g u e d  t h a t  i n f a n t s  a r e  m a i n ly  r e s p o n s i b l e  f o r  t h e  deve lopm en t  o f  
i n d e p e n d e n c e  ( e . g .  Kaufman, 1974,  and Rosenblum, 1971 f o r  m ac a que s ) ,  
b u t  most a r e  open t o  v a r i o u s  i n t e r p r e t a t i o n s  (Suomi,  1976 ) .  In  t h e  
p r e s e n t  s t u d y ,  though  t im e  on c a r e g i v e r s  i s  m a in ly  c o n t r o l l e d  by t h e  
c a r e g i v e r s ,  t h e  i n c r e a s e  i n  p l a y  and o t h e r  a c t i v i t i e s  o c c u r s  on t h e  
i n i t i a t i o n  o f  t h e  i n f a n t s  ( s e e  s e c t i o n  4 . 5 a ) )  and t h u s  in d e p e n d e n c e  
wou ld a p p e a r  t o  p r o g r e s s  by t h e  j o i n t  e f f o r t s  o f  i n f a n t s  and c a r e g i v e r s .
6 . 4 )  HOW LONG DO THE EFFECTS OF REDUCED LEVELS OF CARE ON THE INFANT 
LAST?
The time c o u r s e  o f  t h e  e f f e c t s  o f  r e d u c i n g  c a r e  f rom fa th e r s  
a t  4 t o  6 weeks and s o c i a l  i n t e r a c t i o n s  w i t h  s i b l i n g s  a t  14 weeks on 
t h e  b ehav iour  o f  i n f a n t s  up t o  22 weeks o l d  can b e  f o l l o w e d  by 
e xa m in ing  t h e  f i g u r e s  g iv e n  p r e v io u s ly  i n  t h i s  c h a p t e r  wh ich  compare 
t h e  t i e h a v io u r  o f  i n f a n t s  f rom P a r t  I I  w i t h  t h o s e  from P a r t  I .
Of t h e  b e h a v i o u r s  which  show s i g n i f i c a n t  d i f f e r e n c e s  between  
t h e  two groups  o f  i n f a n t s ,  none do so  a f t e r  14 weeks o f  age .  The 
amount o f  t im e  i n f a n t s  spend  h u d d l i n g  shows no s i g n i f i c a n t  d i f f e r e n c e s  
be tw een  P a r t  I and P a r t  I I  a f t e r  4 weeks ( f i g u r e  6 . 2 4 ) .  The t o t a l  t im e  
i n f a n t s  spend  p l a y i n g  ( f i g u r e  6 . 1 9 ) ,  t im e  s p e n t  o f f  ( f i g u r e  6 . 2 0 )  and
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t h e  number o f  a t t e m p t s  i n f a n t s  make t o  g e t  on t o  c a r e g i v e r s  ( f i g u r e  6 ,2 7 )  
a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  be tw een  P a r t s  I and I I  f rom 10 weeks 
onwards .  The t im e  i n f a n t s  sp e n d  grooming  c a r e g i v e r s  does n o t  d i f f e r  
be tw een  t h e  two g roups  from 14 weeks ( f i g u r e  6 . 2 6 ) .  The l o n g e s t  l a s t i n g  
d i f f e r e n c e s  c o n c e r n  a p p r o a c h i n g  and l e a v i n g ,  b u t  by 18 weeks t h e r e  a r e  
no s i g n i f i c a n t  d i f f e r e n c e s  be tw een  P a r t s  I and I I  i n  t h e  t o t a l  number  o f  
a p p ro a c h e s  t o  c a r e g i v e r s ,  t h e  t o t a l  number  o f  l e a v i n g s  from c a r e g i v e r s ,  
o r  t h e  i n f a n t s ’ r o l e  i n  t h e  m a i n t e n a n c e  o f  p r o x i m i t y  t o  c a r e g i v e r s  
( f i g u r e s  6 . 2 1 ,  6 . 2 2  and 6 . 2 3 ) .
I t  would a p p e a r  t h e r e f o r e  t h a t  t h e  im m edia te  e f f e c t s  o f  
r e d u c i n g  c a r e  and i n t e r a c t i o n s  a r e  s h o r t - l i v e d  and t h a t  i n f a n t s  o f  18 
weeks a r e  i n d i s t i n g u i s h a b l e  f rom s i m i l a r  i n f a n t s  which  e x p e r i e n c e d  no 
r e d u c t i o n s .
The p o s s i b i l i t y  o f  l o n g e r  t e r m  e f f e c t s  o f  reduced ,  l e v e l s  o f  
c a r e  and s o c i a l  i n t e r a c t i o n s  on i n f a n t s  w i l l  be i n v e s t i g a t e d  i n  
c h a p t e r  7.
6 . 5 )  IMPLICATIONS OF THE RESULTS OF THE DRUG TREATMENT ON THE CAREGIVING/ 
CARE-SEEKING HYPOTHESIS
The b a s i c  a s s u m p t io n  o f  t h e  h y p o t h e s i s  o f f e r e d  i n  s e c t i o n  4 . 9 )  
i s  t h a t  t h e  d i s t r i b u t i o n  o f  an i n f a n t  m a r m o s e t ’ s t im e  and a c t i v i t i e s  
amongst i t s  v a r i o u s  c a r e g i v e r s  a t  any g iv e n  age i s  d e t e r m i n e d  by t h e  
b a l a n c e  be tw een  t h e  amount o f  c a r e  s o u g h t  by t h e  i n f a n t  and t h e  amounts  
o f  c a r e  o f f e r e d  by i n d i v i d u a l  c a r e g i v e r s  a t  t h a t  age .  D i f f e r e n c e s  i n  
c a r e  s o u g h t  and c a r e  o f f e r e d  be tw een  d i f f e r e n t  g r oups  s h o u l d  t h e r e f o r e  
go some way to w a rd s  e x p l a i n i n g  d i f f e r e n c e s  i n  b e h a v i o u r  o f  t h e  d i f f e r e n t
(
g r o u p s .
The two g roups  o f  i n f a n t s  o b s e r v e d  i n  t h i s  s t u d y .  P a r t  I
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i n f a n t s  and P a r t  I I  i n f a n t s ,  were matched  i n  t e rm s  o f  h o u s i n g  c o n d i t i o n s ,  
f a m i l y  c o m p o s i t i o n  and o b s e r v a t i o n  s c h e d u l e ,  and showed com pa rab le  l e v e l s  j
o f  a l l  b e h a v i o u r s  m easu red  when a t  2 weeks o f  age .  The f a m i l y  groups  i n  
P a r t  I I  were t h e n  m a n i p u l a t e d  by d ru g  t r e a t m e n t  such  t h a t  f a t h e r s  
o f f e r e d  l e s s  : c a r e  t o  i n f a n t s  ( i n  t e rm s  o f  grooming,  a p p r o a c h i n g  and 
p i c k i n g  up) a t  4 t o  6 weeks and s i b l i n g s  p r o v i d e d  l e s s  s o c i a l  
i n t e r a c t i o n  (few er  a p p r o a c h e s ,  l e s s  t ime  w i t h ,  l e s s  p l a y ,  more i g n o r e s )  
a t  14 weeks ( s e c t i o n  6 . 2 ) ) .
I f  t h e  h y p o t h e s i s  i s  t o  p ro v e  u s e f u l ,  d i f f e r e n c e s  i n  b e h a v i o u r  
o f  P a r t  I I  i n f a n t s  f rom P a r t  I i n f a n t s  a f t e r  2 weeks o f  age s h o u l d  be 
u n d e r s t a n d a b l e  i n  t e rm s  o f  t h è s e  r e d u c t i o n s  i n  c a r e  and s o c i a l  
i n t e r a c t i o n s  and t h e i r  e f f e c t s  on t h e  c a r e g i v i n g / c a r e - s e e k i n g  
e q u i l i b r i u m .  In  s e v e r a l  i n s t a n c e s  t h e  h y p o t h e s i s  h a s  s t o o d  up t o  t h e  
e x p e r i m e n t a l  m a n i p u l a t i o n  and t h e  p r e d i c t i o n s  d e r i v e d  from i t  have  
been  h o m e  o u t .  I n f a n t s  whose c a r e g i v e r s  a r e  d rugged  do sp e n d  l e s s  t im e  
i n  non -  c a r e - s e e k i n g  a c t i v i t i e s  and t h e r e  a r e  some i n c r e a s e s  i n  c a r e -  ^  j  
s e e k i n g  b e h a v i o u r .  I n f a n t s  c o n t i n u e  t o  s e e k  c a r e  f rom c a r e g i v e r s  i n  y- ; .
order o f  p r e fe r e n c e ,  and no c o m p e n s a t io n  among c a r e g i v e r s  i s  found .
On t h e  q u e s t i o n  o f  maximum l e v e l s  o f  c a r e  t h e r e  i s  i n s u f f i c i e n t  d a t a  
a v a i l a b l e ,  and ,  c o n t r a r y  t o  t h e  p r e d i c t i o n ,  in d e p e n d e n c e  does n o t  
p r o c e e d  any f a s t e r  i n  i n f a n t s  whose c a r e g i v e r s  have  been  d r u g g e d .  These 
f i n d i n g s  a r e  d i s c u s s e d  i n  more d e t a i l  below ,
The h y p o th e s is  p r e d i c t e d  t h a t  i f  t h e  t o t a l  c a r e  g i v e n  i s  
r e d u c e d ,  t h e  i n f a n t  must i n c r e a s e  i t s  c a r e - s e e k i n g  t o  make up t h e  
d e f i c i t .  Th i s  was t o  a c e r t a i n  e x t e n t  found  t o  o c c u r .  Non -  c a r e -  
s e e k i n g  a c t i v i t i e s  ( p l a y  and o f f )  became l e s s  i m p o r t a n t  a t  4 and 6 
weeks and t h e  i n f a n t  t e n d e d  t o  spend  more t im e  s t a y i n g  c l o s e  t o  
c a r e g i v e r s  (by h u d d l i n g  a t  4 weeks and m a i n t a i n i n g  p r o x i m i t y  t o  a 
g r e a t e r  e x t e n t  a t  14 w e e k s ) .
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However,  many c a r e - s e e k i n g  b e h a v i o u r s  were n o t  i n c r e a s e d .
The amount o f  t im e  i n  c o n t a c t  w i t h  c a r e g i v e r s  and t h e  t o t a l  f r e q u e n c y  
o f  t a n t r u m s  by i n f a n t s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  be tw een  P a r t s  I 
and I I .  P a r t  I I  i n f a n t s  made f e w e r  a t t e m p t s  t o  g e t  on t o  c a r e g i v e r s  a t  
6 weeks ,  s p e n t  l e s s  t im e  grooming c a r e g i v e r s  a t  6 and 10 weeks ,  and 
showed f e w e r  a p p ro a c h e s  t o  c a r e g i v e r s  a t  6 and 14 weeks .  T h i s ,  t o g e t h e r  
w i t h  t h e  a b s en c e  o f  p l a y  a t  4 weeks and r e d u c e d  amount a t  6 weeks,  
i n d i c a t e s  t h a t  i n  g e n e r a l  t h e  f r e q u e n c y  and v a r i e t y  o f  b e h a v i o u r s  o f  
P a r t  I I  i n f a n t s  a r e  r e d u c e d  a s  compared t o  P a r t  I i n f a n t s .  I t  i s  
i n t e r e s t i n g  t h a t  a r e d u c t i o n  i n  c a r e  g i v e n  s h o u l d  be  a s s o c i a t e d  w i t h  an 
a p p a r e n t  r e d u c e d  v a r i e t y  o f  i n f a n t  b e h a v i o u r s ,  p a r t i c u l a r l y  when 
c o n s i d e r e d  i n  t h e  l i g h t  o f  t h e  v a r i o u s  s e p a r a t i o n  e x p e r i m e n t s  t h a t  
have been  p e r f o r m e d  on i n f a n t  monkeys ( e . g .  Hinde & D a v ie s ,  1972,  and 
S p e n c e r - B o o th  & Hinde ,  1971 on Macaca m u l a t t a ; Kaufman & Rosenblum,
1967 on M. n e m e s t r i n a ; S c h l o t t m a n n  & Seay ,  1972 on M. f a s c i c u l a r i s ; 
r e v i e w  by Mineka & Suomi, 1978 ) .  In  t h e s e  e x p e r i m e n t s ,  i n f a n t s  have 
been  s e p a r a t e d  from t h e i r  m o th e r s  f o r  p e r i o d s  o f  s e v e r a l  d a y s ,  sometim es  
by removal  o f  t h e  i n f a n t  f rom t h e  g r o u p ,  somet im es  by rem oval  o f  t h e  
m o the r .  In  a l l  c a s e s  t h e y  e x p e r i e n c e  a l a r g e  d e c r e a s e  i n ,  i f  n o t  
t o t a l  d i s a p p e a r a n c e  o f ,  c a r e  g i v e n .  Under  t h e s e  c o n d i t i o n s  t h e  i n f a n t s  
o f  t h e s e  s p e c i e s  d e v e lo p ,  a f t e r  an i n i t i a l  p e r i o d  o f  a g i t a t i o n ,  a 
' s e p a r a t i o n - i n d u c e d  d e p r e s s i o n '  syndrome.  T h i s  i n v o l v e s  t h e  i n f a n t  
s i t t i n g  hunched  o v e r ,  r a r e l y  moving,  any movements which  do o c c u r  b e i n g  
ve ry  s lo w ,  r a r e l y  r e s p o n d i n g  t o  s o c i a l  i n v i t a t i o n s  o r  making s o c i a l  
g e s t u r e s ,  showing a lm o s t  no p l a y ,  a p p e a r i n g  u n i n t e r e s t e d  i n  i t s  
e n v i r o n m e n t ,  b u t  i n c r e a s i n g  i t s  s e l f - d i r e c t e d  b e h a v i o u r  (Kaufman & 
Rosenblum, 1967;  Kraemer e t  a l ,  1 9 8 1 ) .
Although t h e  c a r e  r e d u c t i o n  i n  t h e  p r e s e n t  s t u d y  was much l e s s  
s e v e r e  t h a n  i n  t h e  s e p a r a t i o n  e x p e r i m e n t s ,  t h e  P a r t  I I  i n f a n t s
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n e v e r t h e l e s s  showed some o f  t h e  symptoms o f  s e p a r a t i o n  d e p r e s s i o n ,  i . e .  
r e d u c t i o n  i n  l o c o m o t i o n  and a c t i v e  s o c i a l  i n t e r a c t i o n s .
One q u e s t i o n  r e l a t i n g  t o  t h e  h y p o t h e s i s  and p o s e d  in  s e c t i o n  
4 .9 )  was how does an i n f a n t  t o t a l  up t h e  amount o f  c a r e  i t  p e r c e i v e s  
i t s e l f  t o  have  r e c e i v e d ?  Tha t  i s ,  does  i t  s im p ly  r e q u i r e  a f i x e d  t o t a l  
amount o f  c a r e ,  r e g a r d l e s s  o f  which c a r e g i v e r  p r o v i d e s  i t ,  o r  are  
d i f f e r e n t  f a m i l y  members r a t e d  d i f f e r e n t l y  a c c o r d i n g  t o  t h e  c a r e  t h e y  
p r o v i d e ?  D a ta  on t h e  c a r e - s e e k in g  b e h a v i o u r  o f  P a r t  II  i n f a n t s  showed 
t h a t  i n f a n t s  ha v e  q u i t e  d i s t i n c t  p r e f e r e n c e s .  I n f a n t s  g e n e r a l ly  make 
more a t t e m p t s  t o  g e t  on t o  s i b l i n g s  and f a t h e r s  t h a n  t w i n s ,  and 
m othe r s  than f a t h e r s .  I n f a n t s  spe nd  r e l a t i v e l y  l i t t l e  t im e  grooming  
c a r e g i v e r s  b u t  t e n d  t o  groom m othe rs  more t h a n  any o t h e r .  Most 
approaching and l e a v i n g  i s  d i r e c t e d  towards s i b l i n g s  and tw in s  ( t a b l e  
6 . 1  and f ig u r e s  6 , 3 5  t o  6 . 3 8 ) .
A c o m p a r i s o n  o f  P a r t  I and P a r t  II  i n f a n t s  showed t h a t  t h e i r  
o r d e r  o f  p r e fe r e n c e  o f  c a r e g i v e r s  f o r  two b ehav iours  ( t h e  f r e q u e n c y  
o f  a t t e m p t s  t o  g e t  on c a r e g i v e r s  a t  6 weeks ,  and t h e  f r e q u e n c y  o f  
a pp roa c he s  t o  c a r e g i v e r s  a t  14 weeks)  d i d  n o t  change d e s p i t e  c ha nges  
i n  t h e  Part I I  c a r e g i v e r s '  b eh av iou r  r e s u l t i n g  f rom th e  d ru g  
t r e a t m e n t .
I n f a n t s  would  a p p e a r  t h e r e f o r e  t o  re q u ire  c a r e  f rom p a r t i c u l a r  
in d iv id u a l s  r a th e r  than s im ply  a t o t a l  amount o f  c a r e .  C a r e g iv er s  cannot
however  be  r a n k e d  i n  o r d e r  o f  t h e  i n f a n t ' s  p r e f e r e n c e  i n  any s i m p l e  
way s i n c e  t h e  d i f f e r e n t  m easu res  o f  c a r e - s e e k in g  do not show t h e  same 
o r d e r  o f  p r e f e r e n c e .  P re sum ab ly  d i f f e r e n t  c a r e g i v e r s  can p r o v i d e  f o r  
d i f f e r e n t  r e q u i r e m e n t s  ( s e e  B a s k e t t  & J o h n s o n ,  1982) and w i l l  be  r a t e d  
by the  i n f a n t s  ( i . e .  p r e f e r r e d )  accord in g  t o  which ne e d  i s  most 
i m p o r t a n t  a t  any one t i m e ,  and n o t  i n  any s im p le  l i n e a r  h i e r a r c h y .
The drug m an ip u la t ion  study  has t h e r e f o r e  shown t h a t  i n  t h i s
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i n s t a n c e  t h e  n o t i o n  o f  a s t r a i g h t  b a l a n c e  be tw een  c a r e - s e e k i n g  and 
c a r e g i v i n g  i s  t o o  s i m p l e .  The e l e m e n t s  o f  c a r e - s e e k i n g  a r e  v a r i e d  and 
complex and w i l l  change  as  t h e  im m edia te  r e q u i r e m e n t s  o f  t h e  i n f a n t  
c h a n g e .
No d i f f e r e n c e s  were  found be tw e en  P a r t  I and P a r t  I I  i n  t h e  
r e l a t i v e  p r o p o r t i o n s  o f  c a r e  g i v e n  by d i f f e r e n t  c a r e g i v e r s  ( e x c l u d i n g  
t h e  d rugged  c a r e g i v e r s )  t o  t h e  i n f a n t ,  even  though  c a r e  g i v e n  had  been 
r e d u c e d  i n  s p e c i f i c  c a r e g i v e r s  i n  P a r t  I I ,  n o r  d i d  any P a r t  I I  
c a r e g i v e r  g i v e  a b s o l u t e l y  more c a r e  t h a n  i n  P a r t  I .  T h i s  i n d i c a t e s  
t h a t  t h e  r e m a i n i n g  (undrugged)  c a r e g i v e r s  i n  P a r t  I I  were  n o t  c o m p e n s a t in g  
f o r  t h e  d e f i c i e n c i e s  i n  t h e  d rugged  a n i m a l s ’ b e h a v i o u r .  T h i s  i s  i n  l i n e  
w i t h  t h e  h y p o t h e s i s  s i n c e  c o m p e n s a t io n  wou ld  be  e x p e c t e d  where t h e  
t o t a l  c a r e  a v a i l a b l e  i s  i n c r e a s e d  ( r e l a t i v e  t o  t h a t  r e q u i r e d )  n o t  
d e c r e a s e d  as  i n  P a r t  I I .  No c o m p e t i t i o n  f o r  a c c e s s  t o  i n f a n t s  was 
o b s e r v e d  e i t h e r .
Ingram  (1975a ,  1977 & 1978) r e p o r t e d  c o m p e n s a t io n  i n  h e r  
c a p t i v e  g r oups  o f  common marmose ts  i n  t h a t  t h e  amount  o f  c a r r y i n g  by 
f a t h e r s  and m o th e r s  was somet imes  i n v e r s e l y  c o r r e l a t e d .  Th i s  was n o t  
found i n  e i t h e r  P a r t  o f  t h e  p r e s e n t  s t u d y .  However I n g ra m ’s f a m i ly  
gr oups  v a r i e d  i n  s i z e ,  t h e  l a r g e s t  b e i n g  o f  t e n  i n d i v i d u a l s ,  and t h i s  
would a f f e c t  t h e  l i k l i h o o d  o f  c o m p e n s a t io n  o c c u r r i n g .  The f a m i l y  g roups  
u s e d  i n  t h e  p r e s e n t  s t u d y  ( s i x  members) a r e  p o s s i b l y  s m a l l e r  t h a n  some 
o f  t h o s e  o c c u r r i n g  u n d e r  n a t u r a l  c o n d i t i o n s  (up t o  a b o u t  t e n  members , 
Bucher ,  1980 & p e r s . com.;  H u b r e c h t ,  p e r s . com.;  S t e v e n s o n ,  1978b) 
t h e r e f o r e  i f  c o m p e n s a t io n  o c c u r s  i n  t h e  w i l d  i t  would n o t  n e c e s s a r i l y  
be e x p e c t e d  t o  o c c u r  u n d e r  t h e s e  p a r t i c u l a r  c o n d i t i o n s  o f  c a p t i v i t y  
s i n c e  t h e  t o t a l  amount o f  c a r e  a v a i l a b l e  t o  i n f a n t s  ( i . e .  t h e  number 
o f  c a r e g i v e r s )  i s  s m a l l e r  and t h e r e f o r e  l e s s  l i k e l y  t o  e x c ee d  t h e  
r e q u i r e m e n t s  o f  t h e  i n f a n t .
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In  f u t u r e  s t u d i e s  i t  w i l l  be  i m p o r t a n t  t o  o b s e r v e  l a r g e r  groups  
o f  marmosets  where  c o m p e t i t i o n  c o u ld  be  e x p e c t e d  t o  o c c u r ,  and t o  c a r r y  
ou t  more d e t a i l e d  f i e l d w o r k  on l a r g e r  g roups  o f  a n i m a l s .  I f  c o m p e n s a t io n  
i s  found  t o  o c c u r  i n  l a r g e r  g roups  t h i s  w i l l  l e n d  s u p p o r t  t o  t h e  
s u g g e s t i o n  t h a t  c a r e g i v e r s  ha v e  p a r t i c u l a r  l e v e l s  o f  c a r e  which t h e y  
a r e  most  l i k e l y  t o  g iv e  t o  i n f a n t s  o f  p a r t i c u l a r  ages  ( ' n o r m a l  maximum’ 
l e v e l s )  and w i l l  be  e v i d e n c e  i n  f a v o u r  o f  t h e  c a r e g i v i n g / c a r e - s e e k i n g  
h y p o t h e s i s .  The f a c t  t h a t  c a r e g i v e r s  i n  t h i s  s t u d y  do n o t  com pensa te  
i s  i n  ag reem en t  w i t h  t h e  s u g g e s t i o n  o f  t h e  e x i s t e n c e  o f  t h e s e  ’normal  
maximum’ l e v e l s  o f  c a r e ,  as  i s  t h e  g r e a t e r  amount o f  t im e  P a r t  I I  
i n f a n t s  spend  i n  f a m i l y  h u d d l e s  a t  4 weeks ( s e c t i o n  6 . 3 d ) ) .
In  c h a p t e r  4 i t  was s u g g e s t e d  t h a t  com p e n s a t io n  i n  c a r e g i v i n g  
b e h a v i o u r s  would  be  a u s e f u l  i n s u r a n c e  p o l i c y  a g a i n s t  s h o r t  t e r m  
d e f i c i e n c i e s  i n  a n o t h e r  i n d i v i d u a l ' s  c a r e g i v i n g  a b i l i t i e s .  S i n c e  
com p e n s a t io n  was n o t  found  t o  o c c u r  i n  P a r t  I I ,  i t  may be  t h a t  t h i s  
s o r t  o f  c o m p e n s a t io n  does n o t  i n  f a c t  n o r m a l l y  o c c u r .  In  s i t u a t i o n s  
where t h e r e  a r e  m u l t i p l e  c a r e g i v e r s ,  even i f  one i s  p r e v e n t e d  from 
g i v i n g  c a r e ,  t h e  l o s s  i s  u n l i k e l y  t o  be c r i t i c a l .  I n f a n t s  w i l l  p r o b a b l y  
s t i l l  r e c e i v e  s u f f i c i e n t  c a r e  t o  s u r v i v e  ( u n l e s s  i t  i s  t h e  m o th e r  t h a t  
i s  u n a b le  t o  g iv e  c a r e  w h i l e  t h e  i n f a n t s  a r e  s t i l l  d e p e n d e n t  on m i l k ) .
A l t e r n a t i v e l y ,  t h e  s c a l e  o f  r e d u c t i o n  o f  c a r e  i n  P a r t  I I  may 
have  been i n s u f f i c i e n t  t o  t r i g g e r  any s h o r t  terra  c om pensa to ry  b e h a v i o u r .  
T h i s  i s  f e a s i b l e  s i n c e  t h e  i n f a n t s  t h e m s e l v e s  do n o t  r e s p o n d  v e r y  
d r a m a t i c a l l y  t o  t h e  r e d u c e d  c a r e  f rom f a t h e r s  and s i b l i n g s .  I h e y  do n o t  
r educ e  t h e i r  c a r e - s e e k i n g  from f a t h e r s  and s i b l i n g s  v e ry  much ( s e c t i o n  
6 .3b  i ) ) o r  change  t h e i r  p r e f e r e n c e s  f o r  them ( s e c t i o n  6 .3 b  i i ) ) .  I t  
would be  i n t e r e s t i n g  t o  e x p e r i m e n t  w i t h  more c r i t i c a l  r e d u c t i o n s  i n  
c a r e ,  p e rh a p s  i n v o l v i n g  t h e  m o th e r ,  t o  t e s t  w h e t h e r  o r  n o t  c o m p e n s a t i o n  
c o u ld  be i n d u c e d .
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One v e ry  n o t i c e a b l e  a s p e c t  o f  t h e  b e h a v i o u r  o f  P a r t  I I  i n f a n t s  
which was c o m p l e t e l y  a b s e n t  i n  P a r t  I ,  was t h e  a t t e m p t s  by i n f a n t s  t o  
g e t  on t o  t h e i r  t w i n s  f rom 4 t o  10 weeks o f  age .  I n  some c a s e s  t h i s  
r e s u l t e d  i n  t h e  t w i n s  a c t u a l l y  c a r r y i n g  i n f a n t s  f o r  a s h o r t  t im e .  The 
a p p e a r a n c e  o f  t h i s  b e h a v i o u r  i n  P a r t  I I  i s  l i k e l y  t o  be  r e l a t e d  t o  t h e  
l a c k  o f  c o m p e n s a t io n  by m o th e r s  and s i b l i n g s  f o r  t h e  f a t h e r s '  r e d u c e d  
l e v e l  o f  c a r e  a t  4 t o  6 w eeks .  I t  i s  a l s o  r e l e v a n t  t h a t  much o f  t h e  
a p p r o a c h i n g  and l e a v i n g  by i n f a n t s  was d i r e c t e d  to w a rd s  tw in s  ( f i g u r e s  
6 . 3 7  and 6 . 3 8 ) .
A p o s s i b l e  e x p l a n a t i o n  i s  t h a t  i n  s i t u a t i o n s  where  an i m p o r t a n t  
c a r e g i v e r  ( i n  t h i s  c a s e  t h e  f a t h e r )  f a i l s  t o  show as  much c a r e  as  
e x p e c t e d ,  t h e  i n f a n t  can  t r a n s f e r  some o f  i t s  c a r e - s e e k i n g  b e h a v i o u r  t o  
i t s  t w i n .  Th i s  i s  l i k e l y  t o  b e  t h e  most  s a t i s f a c t o r y  s o l u t i o n  t o  t h e  
i n f a n t  ( i n  t e rm s  o f  g a i n i n g  more t ime  w i t h  c a r e g i v e r s )  a t  l e a s t  i n  t h e  
s h o r t  t e r ra ,  s i n c e  t h e  o t h e r  c a r e g i v e r s  (m othe r  and s i b l i n g s )  w i l l  n o t  
c o m pensa te ,  w h e re as  t h e  tw in  i s  a l s o  e x p e r i e n c i n g  t h e  r e d u c t i o n  i n  c a r e  
and w i l l  a l s o  be  s e e k i n g  e x t r a  a t t e n t i o n .  A s i m i l a r  f i n d i n g  i n  P a r t  I 
o f  t h e  s t u d y  ( s e e  s e c t i o n  4 . 5 ) )  v/as t h a t  i n f a n t s  w i t h  more r e j e c t i n g  
p a r e n t s  t e n d e d  t o  sp e n d  more t im e  w i t h  t h e i r  tw ins  t h a n  i n f a n t s  w i t h  
l e s s  r e j e c t i n g  p a r e n t s .
T r a n s f e r  o f  a t t e n t i o n  has  p r e v i o u s l y  been  r e p o r t e d  i n  l a n g u r s  
(P r e s b y t i s  e n t e l l u s ) . When m othe rs  were removed from t h e  t r o o p  t h e i r  
i n f a n t s  s o u g h t  c a r e  f rom and became a t t a c h e d  t o  o t h e r  a d u l t  f e m a le s  
which t h e n  a c t e d  as  p r i n c i p a l  c a r e g i v e r s ,  t h e  i n f a n t s '  d i s t r e s s  b e i n g  
a l l e v i a t e d  by t h e  a v a i l a b i l i t y  r a t h e r  t h a n  t h e  adequacy  o f  t h e  c a r e g i v e r s  
(Dolhinow, 1978 & 1980 ) .  S i m i l a r  b e h a v i o u r  has  been  s e en  t o  o c c u r  i n  
b o n n e t  macaques,  Macaca r a d i a t a  (Rosenblum & Kaufman, 1968 ) .  From t h e  
f r e q u e n c y  w i t h  which  t r a n s f e r s  o c c u re d  i n  t h e  l a n g u r  s t u d y  McKenna 
s u g g e s t e d  t h a t  i t  may be  p o s s i b l e  f o r  i n f a n t s  t o  change a t t a c h m e n t  o b j e c t s
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( i . e .  c a r e g i v e r s )  f r e q u e n t l y  w i t h o u t  s o c i a l  i n j u r y  (McKenna, 1979) .  
Th i s  i s  p e r h a p s  even  more l i k e l y  i n  t h e  c a s e  o f  marmose t  i n f a n t s  which 
a r e  accus tom ed  t o  s e v e r a l  c a r e g i v e r s  f rom b i r t h ,  as  opposed  t o  l a n g u r s  
which a r e  c a r e d  f o r  p r i n c i p a l l y  by t h e  m o th e r ,  w i t h  t h e  a s s i s t a n c e  o f  
o t h e r  f e m a le s .
The r e s u l t s  f rom P a r t  IX t h e r e f o r e  by and  l a r g e  s u p p o r t  t h e  
c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s ,  t hough  m o d i f i c a t i o n s  a r e  r e q u i r e d  
t o  t a k e  i n t o  a c c o u n t  a d d i t i o n a l  f a c t o r s  wh ich  can  i n f l u e n c e  c a r e g i v i n g  
and c a r e - s e e k i n g  l e v e l s  o v e r  and above t h e  ’no rm a l  maximum’ r a t e s  
p r o p o s e d  t o  v a r y  a c c o r d i n g  t o  t h e  age o f  t h e  i n f a n t .  T h i s  i s  d i s c u s s e d  
f u r t h e r  i n  c h a p t e r  8.
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CHAPTER 7 -  Long Term E f f e c t s  Of A l t e r e d  I n f a n t - C a r e g i v e r  R e l a t i o n s h i p s
7 . 1 )  INTRODUCTION
I t  h a s  f r e q u e n t l y  be e n  d e m o n s t r a t e d  t h a t  e a r l y  e x p e r i e n c e  
a f f e c t s  t h e  l a t e r  b e h a v i o u r  o f  a n i m a l s .  S t u d i e s  o f  m o t h e r - i n f a n t  
i n t e r a c t i o n  i n  humans s u g g e s t  t h a t  v e r y  e a r l y  i n t e r a c t i o n  p a t t e r n s  may 
be r e s p o n s i b l e  f o r  l a t e r  i n t e r a c t i o n a l  p a t t e r n s  a s  w e l l  a s  f o r  t h e  
b e h a v i o u r a l  c h a r a c t e r i s t i c s  t h a t  d e v e l o p  i n  t h e  c h i l d  (Thoman, 1975 ) .
On a l e s s  s u b t l e  l e v e l ,  i t  h a s  been  shown t h a t  d i s o r d e r s  o f  c o n d u c t ,  
p e r s o n a l i t y ,  l a n g u a g e ,  c o g n i t i o n  and p h y s i c a l  g rowth  i n  c h i l d r e n  can  a l l  
be  a s s o c i a t e d  w i t h  t h e  o c c u r e n c e  o f  m a t e r n a l  d e p r i v a t i o n  o f  some s o r t  
i n  t h e  c h i l d r e n ’s e a r l y  l i f e  ( R u t t e r ,  1972 & 1 9 79 ) .
Non-human p r i m a t e s  show s i m i l a r  s e n s i t i v i t y  t o  t h e i r , e a r l y  
s o c i a l  e n v i r o n m e n t .  F o r  example ,  when m o th e r s  o f  20 t o  32 week o l d  
r h e s u s  monkey i n f a n t s  were  removed from them f o r  s i x  d a y s ,  t h e  e f f e c t s  
o f  s e p a r a t i o n  were s t i l l  a p p a r e n t  24 months l a t e r .  The s e p a r a t e d  i n f a n t s  
s p e n t  l e s s  t im e  away from m o t h e r s ,  p l a y e d  a g r e a t e r  r o l e  i n  m a i n t a i n i n g  
p r o x i m i t y  t o  m o th e r s ,  and were  l e s s  l i k e l y  t o  a pp roa c h  n o v e l  o r  m i l d l y  
f r i g h t e n i n g  s i t u a t i o n s  t h a n  were n o n - s e p a r a t e d  c o n t r o l s  ( S p e n c e r - B o o th  
& Hinde ,  1971) .  Under  n a t u r a l  c o n d i t i o n s  a l s o ,  d i f f e r e n c e s  i n  s o c i a l  
deve lopment  and s o c i a l  r e l a t i o n s h i p s  i n  i n f a n c y  and a d o l e s c e n c e  can  l e a d  
t o ,  f o r  example,  d i f f e r e n t  r e p r o d u c t i v e  t a c t i c s  i n  a d u l t  l i f e  ( e . g .  
g o r i l l a s ,  H a r c o u r t  & S t e w a r t ,  1981 ) .  In  r h e s u s  monkeys t h e  t y p e  o f  
r e a r i n g  c o n d i t i o n s  ( l a r g e  o r  s m a l l  s o c i a l  g r o u p s ,  p r e s e n c e  o r  a b s e n c e  o f  
i n f a n t s )  can a l s o  a f f e c t  l a t e r  i n t e r a c t i o n s  w i t h  i n f a n t s  (Holman & Goy, 
1981) .
I t  might  t h e r e f o r e  be  e x p e c t e d  t h a t  i n f a n t s  f rom P a r t  I o f  t h i s  
s t u d y  and i n f a n t s  from P a r t  I I  would show some e v i d e n c e  o f  t h e i r
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d i f f e r e n t  s o c i a l  b a c k g ro u n d s  ( i . e .  l e v e l  o f  c a r e  r e c e i v e d )  i n  t h e i r  
b e h a v i o u r  l a t e r  on i n  l i f e .  S i n c e  c a r e g i v i n g  b e h a v i o u r  i s  o f  c e n t r a l  
i n t e r e s t  t o  t h i s  s t u d y ,  t h e  l o n g  t e rm  e f f e c t s  o f  d i f f e r e n c e s  i n  c a r e  
r e c e i v e d  by i n f a n t  m armose ts  w i l l  be examined by i n v e s t i g a t i n g  t h e  
q u a l i t y  and q u a n t i t y  o f  c a r e g i v i n g  b e h a v i o u r  t h e  i n f a n t  s u b j e c t s  
t h e m s e l v e s ,  t o g e t h e r  w i t h  t h e i r  t w i n s ,  o f f e r  t o  t h e  i n f a n t s  o f  t h e  n e x t  
s e t  o f  o f f s p r i n g  b o r n  i n t o  t h e i r  f a m i l i e s  ( i . e .  t h e i r  y o u n g e r  s i b l i n g s )  
i n  r e l a t i o n  t o  t h e  t y p e  o f  c a r e g i v i n g  r e l a t i o n s h i p s  t h e y  ( t h e  s u b j e c t s  
and t w i n s )  e x p e r i e n c e d  as  i n f a n t s ,  i . e .  u n d i s t u r b e d  o r  d r u g - m o d i f i e d .  
I d e a l l y  t h i s  l i n e  o f  e n q u i r y  c o u l d  be  p u r s u e d  f u r t h e r ,  t h e  c a r e  s u b j e c t s  
r e c e i v e d  as  i n f a n t s  b e i n g  compared  w i t h  t h e  c a r e  t h e y  g iv e  t o  t h e i r  
own i n f a n t s .  T h i s  was n o t  p o s s i b l e  i n  t h e  p r e s e n t  s t u d y  s i n c e  i n f a n t  
s u b j e c t s  were n o t  k e p t  t o  form new f a m i l y  groups  when m a t u r e .
As a r e s u l t  o f  t h e  p r o c e d u r e  o f  u s i n g  an i n f a n t  f rom each  
s u c c e s s i v e  s e t  o f  o f f s p r i n g  as  a s u b j e c t  ( s e e  c h a p t e r  2) many i n f a n t  
s u b j e c t s ,  t o g e t h e r  w i t h  t h e i r  t w i n s ,  were o b s e r v e d  when t h e y  were o l d e r  
s i b l i n g s  t o  s u c c e e d i n g  s u b j e c t s .  I n  P a r t  I a l l  s u b j e c t s  were  o b s e r v e d  
b o t h  as  i n f a n t s  and as  o l d e r  s i b l i n g s ,  b u t  s u b j e c t  numbers 7 , 8 and 9 
were s i b l i n g s  t o  P a r t  I I  i n f a n t s  and were  t h e r e f o r e  n o t  a c t i n g  as  
c a r e g i v e r s  u n d e r  com pa rab le  c o n d i t i o n s  t o  t h e  o t h e r  P a r t  I s u b j e c t s .
D a ta  f rom P a r t  I  s u b j e c t  numbers  1 ,  2 ,  3,  4,  5 and 6 on ly  t h e r e f o r e  w i l l  
be used  i n  t h i s  c h a p t e r ,  t o g e t h e r  w i t h  t h e  d a t a  f rom t h e i r  t w i n s  which  
a l s o  became o l d e r  s i b l i n g s  and were  o b s e r v e d  as  s u c h .  In  P a r t  I I ,  
s u b j e c t  number 2,  3,  5 and 6 were w a tc h ed  b o t h  as  i n f a n t s  and as  o l d e r  
s i b l i n g s  i n  com parab le  c o n d i t i o n s  ( i . e .  b o t h  i n v o l v e d  d rug  a d m i n i s t r a t i o n ,  
s e e  c h a p t e r  2) and d a t a  w i l l  be t a k e n  from t h e s e  t o g e t h e r  w i t h  t h a t  f rom 
t h e i r  t w i n s .
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7 .2 )  DOES DRUG-INDUCED REDUCTION OF CARE EARLY IN LIFE HAVE LONG TERM 
CONSEQUENCES ON LATER CAREGIVING BEHAVIOUR?
To a nsw e r  t h e  q u e s t i o n  o f  w h e t h e r  o r  n o t  d r u g - i n d u c e d  r e d u c t i o n  
o f  c a r e  t o  i n f a n t s  a f f e c t s  t h e i r  b e h a v i o u r  l a t e r  on when a c t i n g  as 
c a r e g i v e r s ,  t w e l v e  a n i m a l s  f rom P a r t  I w i l l  be  compared w i t h  e i g h t  
a n im a l s  f rom P a r t  I I  ( s e e  above)  w i t h  r e s p e c t  t o  t h e i r  b e h a v i o u r  tow ards  
t h e  i n f a n t s  t o  whom t h e y  a r e  o l d e r  s i b l i n g s .  S i n c e  o n l y  one i n f a n t  f rom 
e ach  s e t  o f  o f f s p r i n g  was o b s e r v e d  i n  any f a m i l y ,  t h e  c a r e g i v i n g  
b e h a v i o u r  o f  i n f a n t  s u b j e c t s  and t h e i r  t w i n s  i s  r e c o r d e d  to w a rd s  one 
y o u n g e r  s i b l i n g  i n  e a ch  c a s e .
The s u b j e c t s  whose b e h a v i o u r  as  o l d e r  s i b l i n g  c a r e g i v e r s  i s  
b e i n g  examined  w i l l  be  r e f e r r e d  t o  i n  t h e  r e s t  o f  t h i s  c h a p t e r  a s  
c a r e g i v i n g - i n f a n t s  t o  d i s t i n g u i s h  them from t h e  o t h e r  c a r e g i v e r s ,  o l d e r  
s i b l i n g s  d i s c u s s e d  i n  p r e v i o u s  c h a p t e r s ,  and t h e  i n f a n t s  t o  whom t h e y  a r e  
g i v i n g  c a r e .  The i n f a n t s  t o  whom t h e  c a r e g i v i n g - i n f a n t s  a r e  g i v i n g  c a r e  
w i l l  be  r e f e r r e d  t o  as  y o u n g e r  s i b l i n g s .
R e s u l t s  f rom P a r t  I and P a r t  I I  c a r e g i v i n g - i n f a n t s  a r e  compared 
u s i n g  t w o - t a i l e d  Mann-Whitney U t e s t s  w i t h  a 5% s i g n i f i c a n c e  l e v e l  
( S i e g e l ,  1956) .
a) Comparison o f  P a r t  I v e r s u s  P a r t  I I  c a r e g i v i n g - i n f a n t s
Comparisons  b e tw een  P a r t  I and P a r t  I I  c a r e g i v i n g - i n f a n t s  
a r e  made when t h e  y o u n g e r  s i b l i n g s  a r e  2 weeks o l d  o n ly  s i n c e  a f t e r  
t h i s  t im e  t h e  c a r e g i v i n g - i n f a n t s '  b e h a v i o u r  i n  P a r t  I I  may be  a f f e c t e d  
by t h e  d r u g g in g  o f  t h e  f a t h e r s  i n  t h e i r  f a m i l y  g r oups  occurr ing  when 
t h e  y ounge r  s i b l i n g s  a r e  4 weeks o l d ,  and o f  c o u r s e  by t h e i r  own 
e x p e r i e n c e  o f  t h e  d rug  when t h e  y o u n g e r  s i b l i n g s  a r e  14 w eeks .  Thus,  
a f t e r  2 weeks ,  P a r t  I I  c a r e g i v i n g - i n f a n t s  may behave  d i f f e r e n t l y  f rom
347
P a r t  I c a r e g i v i n g  i n f a n t s  f o r  r e a s o n s  o t h e r  t h a n  t h e i r  own e x p e r i e n c e  
o f  r e d u c e d  c a r e  when as  i n f a n t s .
The f o l l o w i n g  b e h a v i o u r s  w i l l  be compared:  Time c a r e g i v i n g -  
i n f a n t s  spe nd  w i t h  y o u n g e r  s i b l i n g s ,  t im e  s p e n t  c a r r y i n g  y o u n g e r  s i b l i n g s ,  
t im e  s p e n t  grooming y o unge r  s i b l i n g s ,  r e s p o n s i b i l i t y  f o r  i n i t i a t i o n  and 
t e r m i n a t i o n  o f  b o u t s  o f  c a r r y i n g  o f  y o u n g e r  s i b l i n g s ,  a p p r o a c h i n g  and 
l e a v i n g  be tw een  c a r e g i v i n g - i n f a n t s  and y o u n g e r  s i b l i n g s ,  and t a n t r u m s  
g i v e n  by younge r  s i b l i n g s  w h i l e  w i t h  t h e  c a r e g i v i n g - i n f a n t s .  O t h e r  
b e h a v i o u r s ,  i n c l u d i n g  c o n t a c t ,  p l a y ,  r e j e c t i o n s ,  a g g r e s s i o n  and i g n o r e s  
a r e  n o t  examined  s i n c e  t h e y  v i r t u a l l y  n e v e r  o c c u r  be tw een  s i b l i n g s  and 
2 week o l d  i n f a n t s .
F i g u r e s  7 . 1  t o  7 . 3  show t h a t  P a r t  I c a r e g i v i n g - i n f a n t s  sp e n d  
r a t h e r  more t im e  w i t h  2 week o l d  y o u n g e r  s i b l i n g s  t h a n  do P a r t  I I  
c a r e g i v i n g - i n f a n t s ,  and a l s o  more t im e  c a r r y i n g  them and g rooming them, 
b u t  t h e  d i f f e r e n c e s  be tw een  them a r e  n o t  s i g n i f i c a n t .
F i g u r e  7 . 4  shows t h e  mean f r e q u e n c i e s  o f  i n i t i a t i o n  and 
t e r m i n a t i o n  o f  b o u t s  o f  t ime  c a r r y i n g  y o u g e r  s i b l i n g s  by c a r e g i v i n g -  
i n f a n t s  and y o u n g e r  s i b l i n g s  i n  P a r t s  I and I I .  There  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  be tw een  t h e  number o f  t im e s  P a r t  I and P a r t  I I  c a r e g i v i n g -  
i n f a n t s  p i c k  up y o u n g e r  s i b l i n g s ,  o r  r u b - o f f  y o u n g e r  s i b l i n g s ,  o r  i n  
t h e  number o f  t im e s  younge r  s i b l i n g s  g e t  on o r  o f f  P a r t  I v e r s u s  P a r t  I I  
c a r e g i v i n g - i n f a n t s .  However,  i n  P a r t  I I  t h e  c a r e g i v i n g - i n f a n t s  a r e  
r e s p o n s i b l e  f o r  s i g n i f i c a n t l y  more o f  t h e  i n i t i a t i o n s  and t e r m i n a t i o n s  
o f  b o u t s  o f  t im e  c a r r y i n g  t h a n  a r e  t h e  younge r  s i b l i n g s ,  w h i l e  i n  P a r t
I t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  be tw een  c a r e g i v i n g - i n f a n t s  and
y o unge r  s i b l i n g s  i n  e i t h e r  t h e  f r e q u e n c y  o f  i n i t i a t i o n s  o r  o f  
t e r m i n a t i o n s  o f  b o u t s  o f  t im e  c a r r y i n g .
F i g u r e  7 .5  shows t h e  mean f r e q u e n c i e s  o f  a p p r o a c h i n g  and
l e a v i n g  be tw een  c a r e g i v i n g - i n f a n t s  and y o unge r  s i b l i n g s  i n  P a r t s  I and
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F i g u r e  7 .1
Mean p e r c e n t a g e  o f  t im e  c a r e g i v i n g - i n f a n t s  spend  w i t h  y o u n g e r  s i b l i n g s  
i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  i n d i c a t e  s t a n d a r d  e r r o r s .
Open b a r  d e n o t e s  P a r t  I c a r e g i v i n g - i n f a n t s ,  h a t c h e d  b a r  d e n o t e s  P a r t  I I  
NS i n d i c a t e s  n o n s i g n i f i c a n t  d i f f e r e n c e  be tw een  P a r t  I and I I  r e s u l t s  
( t w o - t a i l e d  Mann-Whitney U t e s t ) .
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F i g u r e  7 .2
Mean p e r c e n t a g e  o f  t im e  c a r e g i v i n g - i n f a n t s  spend  c a r r y i n g  y o u n g e r  
s i b l i n g s  i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  i n d i c a t e  s t a n d a r d  
e r r o r s .  Open b a r  d e n o te s  P a r t  I c a r e g i v i n g - i n f a n t s , h a t c h e d  b a r  d e n o te s  
P a r t  I I .  NS i n d i c a t e s  n o n s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  P a r t  I and I I  
r e s u l t s  ( t w o - t a i l e d  Mann-Whitney U t e s t ) .
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F i g u r e  7 .3
Mean p e r c e n t a g e  o f  t im e  c a r e g i v i n g - i n f a n t s  spend  grooming younge r  
s i b l i n g s  i n  each  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  i n d i c a t e  s t a n d a r d  
e r r o r s .  Open b a r  d e n o t e s  P a r t  I c a r e g i v i n g - i n f a n t s , h a t c h e d  b a r  d e n o te s  
P a r t  I I .  NS i n d i c a t e s  n o n s i g n i f i c a n t  d i f f e r e n c e  be tw een  P a r t  I and I I  
r e s u l t s  ( t w o - t a i l e d  Mann-\Vhitney U t e s t )  .
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F i g u r e  7 .4
Mean f r e q u e n c i e s  o f  b o u t s  o f  t im e  c a r r y i n g  by c a r e g i v i n g - i n f a n t s  t h a t  
a r e  i n i t i a t e d  and t e r m i n a t e d  by c a r e g i v i n g - i n f a n t s  and by y ounge r  
s i b l i n g s  i n  each  P a r t  o f  t h e  s t u d y .  ’On' d e n o te s  t h e  i n i t i a t i o n  o f  b o u t s  
o f  c a r r y i n g .  ' O f f '  d e n o t e s  t h e  t e r m i n a t i o n  o f  t h e s e  b o u t s .
H a tched  b a r s  d e n o te  ' o n s '  and ' o f f s '  by c a r e g i v i n g - i n f a n t s . Open b a r s  
d e n o te  ' o n s '  and ' o f f s '  by y o u n g e r  s i b l i n g s .  V e r t i c a l  l i n e s  d e n o te  
s t a n d a r d  e r r o r s .  Symbols show r e s u l t s  o f  t w o - t a i l e d  Mann-Whitney U 
t e s t s  f o r  com p a r i s o n s  b e tw e en  d a t a  i n d i c a t e d : b y  a r r o w s .
* p " < 0 .0 5 .  ** p < 0 , 0 2 ,  *** p < 0 , 0 0 2 ,  NS n o n s i g n i f i c a n t .
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F i g u r e  7 .5
Mean f r e q u e n c i e s  o f  a p p r o a c h i n g  and l e a v i n g  be tw een  c a r e g i v i n g —i n f a n t s  
and younge r  s i b l i n g s  i n  e ach  P a r t  o f  t h e  s t u d y .
H a tc hed  b a r s  d e n o te  a p p ro a c h e s  and l e a v i n g s  by c a r e g i v i n g - i n f a n t s . Open 
b a r s  d e n o te  a p p ro a c h e s  and l e a v i n g s  by y o u n g e r  s i b l i n g s .
O t h e r  c o n v e n t i o n s  a s  i n  f i g u r e  7 . 4 .
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F i g u r e  7 .6
Mean f r e q u e n c y  o f  tantrums g iv e n  by y ounge r  s i b l i n g s  w h i l e  w i t h  
c a r e g i v i n g - i n f a n t s  i n  e ach  P a r t  o f  t h e  s t u d y .  V e r t i c a l  l i n e s  i n d i c a t e  
s t a n d a r d  e r r o r s .  Open b a r  d e n o t e s  P a r t  I r e s u l t s ,  h a t c h e d  bar d e n o te s  
P a r t  I I ,  NS i n d i c a t e s  n o n s i g n i f i c a n t  d i f f e r e n c e  be tw een  P a r t  I and I I  
r e s u l t s  ( t w o - t a i l e d  Mann-Whitney U t e s t ) .
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I I .  C a r e g i v i n g - i n f a n t s  b o t h  a pproach  and l e a v e  y ounge r  s i b l i n g s  
s i g n i f i c a n t l y  more o f t e n  t h a n  y ounge r  s i b l i n g s  approach and l e a v e  
c a r e g i v i n g - i n f a n t s  i n  b o t h  P a r t s  o f  t h e  s t u d y .  There  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  b e tw e en  t h e  number o f  t im e s  y o unge r  s i b l i n g s  a p p ro a c h  o r  
l e a v e  c a r e g i v i n g - i n f a n t s  i n  P a r t  I v e r s u s  P a r t  I I ,  however  P a r t  I I  
c a r e g i v i n g - i n f a n t s  b o t h  a p p ro a c h  and l e a v e  younge r  s i b l i n g s  s i g n i f i c a n t l y  
l e s s  o f t e n  t h a n  do P a r t  I c a r e g i v i n g - i n f a n t s .
The f r e q u e n c i e s  o f  a p p r o a c h e s ,  l e a v i n g s ,  i n i t i a t i o n s  and 
t e r m i n a t i o n s  o f  b o u t s  o f  t im e  c a r r y i n g  a r e  i n s u f f i c i e n t l y  l a r g e  f o r  
r e s p o n s i b i l i t y  i n d i c e s  su c h  as  %AP.I -  %LV.I t o  be  c a l c u l a t e d .
F i g u r e  7 .6  shows t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  b e tw een  
t h e  number o f  t i m e s  y o u n g e r  s i b l i n g s  d i s p l a y  t a n t r u m s  w i t h  P a r t  I and 
P a r t  I I  c a r e g i v i n g - i n f a n t s ,
b)  C o n c l u s i o n s
The r e s u l t s  g i v e n  i n  s e c t i o n  a) above r e v e a l  l i t t l e  o r  no 
d i f f e r e n c e  i n  t h e  b e h a v i o u r  o f  P a r t  I and P a r t  I I  c a r e g i v i n g - i n f a n t s , 
t h e  o n l y  s i g n i f i c a n t  d i f f e r e n c e s  b e i n g  t h a t  i n f a n t s  which  e x p e r i e n c e d  
r e d u c e d  c a r e  t h e m s e l v e s  a p p ro a c h  and l e a v e  y o u n g e r  s i b l i n g s  l e s s  o f t e n  
than i n f a n t s  which r e c e i v e d  u n d i s t u r b e d  l e v e l s  o f  c a r e .
T here  a r e  t h r e e  p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s  a p p a r e n t  l a c k  
o f  l o n g  t e rm  e f f e c t s  o f  d r u g - i n d u c e d  r e d u c t i o n  o f  c a r e  t o  i n f a n t s .  The 
f i r s t  i s  s im p ly  t h a t  t h e  r e d u c t i o n  i n  c a r e  was n o t  s u f f i c i e n t l y  l a r g e  
t o  have  any n o t i c e a b l e  e f f e c t s .  T h i s  h a s  been  s u g g e s t e d  a l r e a d y  
( s e c t i o n  6 . 5 )  as a p o s s i b l e  r e a s o n  f o r  t h e  l a c k  o f  d i f f e r e n c e  i n  number 
o f  t a n t r u m s  g i v e n  by P a r t  I and P a r t  I I  i n f a n t s .  I f  c a r e  had  been  r e d u c e d  
more s e v e r e l y ,  t h e  d i f f e r e n c e s  i n  t im e  w i t h ,  c a r r y i n g  and g rooming o f  
y ounge r  s i b l i n g s  ( f i g u r e s  7 . 1  t o  7 .3 )  be tw een  P a r t  I and P art  I I  
c a r e g i v i n g - i n f a n t s  may have  become s i g n i f i c a n t  and lo n g  t e rm  e f f e c t s  o f  
r e d u c e d  c a r e  more a p p a r e n t .
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The seco n d  e x p l a n a t i o n  i s  t h a t  t h e  p a r t i c u l a r  e l e m e n t s  o f  
c a r e  which were r e d u c e d  ( t h e  number o f  t im e s  f a t h e r s  p i c k  up i n f a n t s ,  
th e  tim e f a t h e r s  groom i n f a n t s ,  th e  tûme s i b l i n g s  spend w ith  i n f a n t s ,  
and the  fr e q u e n c ie s  o f  approaching and l e a v i n g  by f a t h e r s  and s i b l i n g s  
t o  and from in f a n t s )  were  n o t  ones which would  a f f e c t  l a t e r  c a r e g iv in g  
b eh a v io u r .  Ruppenthal e t  a l  ( 1 9 7 6 ) ,  in  d i s c u s s i n g  " m oth er less  mother" 
rh esu s  monkeys, s t a t e  th a t  p h y s i c a l  c o n ta c t  e i t h e r  w ith  p e e r s  or  w ith  
t h e i r  own i n f a n t s  im m ediate ly  a f t e r  b i r t h  g r e a t l y  red u ces  th e  p r o b a b i l i t y  
t h a t  m o t h e r l e s s  mothers would be i n a d e q u a t e  and a b u s i v e  m a te r n a l ly .  In  
t h e  p r e se n t  s t u d y  c o n ta c t  and h u d d l i n g  were n o t  reduced b u t  tended  r a t h e r  
t o  in c r e a s e  in  P a r t  I I  o v e r  P a r t  I i n f a n t s  ( f i g u r e s  6 . 2 4  and  6 . 2 5 ) .  I t  
i s  t h e r e f o r e  p o s s ib l e  t h a t  t h e  i n f a n t  m armose ts  i n  P a r t  I I  r e c e iv e d  
s u f f i c i e n t  p h y s i c a l  c o n ta c t  t o  o f f s e t  th e  r e d u c t io n  in  o th e r  a s p e c t s  o f  
c a r e  and c o n se q u e n t ly  d i d  n o t  behave  i n a d e q u a t e l y  as c a r e g iv e r s  when 
compared w i t h  P a r t  I .
The t h i r d  e x p l a n a t i o n  i s  t h a t  marmose ts  may be h ig h ly  a d a p t a b l e  
and be capab le  o f  r e c o v e r in g  frmn e a r ly  s o c i a l  d e f i c i t s  r a p id ly  
enough f o r  th e  d e f i c i t s  not to  a f f e c t  t h e i r  beh av iou r  s e v e r a l  weeks  
l a t e r .  Chapter 6 showed th a t  changes in  i n f a n t s '  b eh a v io u r  f o l l o w i n g  
drugging o f  t h e i r  c a r e g iv e r s  a t  4 and 14 weeks had d isa p p e a r ed  by 18 
weeks. C areg iv in g  behaviour  shown by i n f a n t s  t o  younger s i b l i n g s  a t  about  
25 weeks o f  age may th e r e fo r e  be s im ply  to o  f a r  removed from th e  
e x p e r i e n c e  t o  be a f f e c t e d  by i t .
The d a t a  t h e r e f o r e  show v e ry  few r e a l  lo n g  t e r m  e f f e c t s  o f  
d r u g - a l t e r e d  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  on t h e  i n f a n t s '  l a t e r  
c a r e g i v i n g  b e h a v i o u r  towards  2 week o l d  y o u n g e r  s i b l i n g s ,  b u t  do g iv e  
i n d i c a t i o n s  t h a t  i t  c o u ld  be a f f e c t e d  u n d e r  more s e v e r e  c o n d i t i o n s  o f  
c a r e  r e d u c t i o n .
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CHAPTER 8 -  C o n c lu d in g  Conunents
Th is  s t u d y  o f  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  i n  c a p t i v e  common 
m armose ts  h a s  l a r g e l y  f u l f i l l e d  t h e  aims s e t  ou t  i n  c h a p t e r  1: A 
d e t a i l e d  q u a n t i t a t i v e  a c c o u n t  o f  t h e  s o c i a l  deve lo pm en t  o f  i n f a n t s  has  
been  p r o d u c e d ,  e x t e n d i n g  p r e v i o u s  work i n  t h i s  a r e a .  A s m a l l  number  o f  
u n d e r l y i n g  f a c t o r s  have  been  s u g g e s t e d  t o  c o n t r o l  i n f a n t  s o c i a l  b e h a v i o u r  
and a s i m p l e  h y p o t h e s i s  b a s e d  on th e s e  c o n s t r u c t e d  t o  t r y  t o  e x p l a i n  
some o f  t h e  changes  and d i f f e r e n c e s  o b s e r v e d  be tw een  i n f a n t s  f rom 
d i f f e r e n t  g roups  and o f  d i f f e r e n t  a g e s .  T h i s  h y p o t h e s i s  h a s  been  
i n v e s t i g a t e d  by e x p e r i m e n t a l l y  m a n i p u l a t i n g  t h e  b e h a v i o u r  o f  c a r e g i v e r s  
and found  t o  be  u s e f u l  th o u g h  n o t  w h o l l y  a d e q u a t e .  These  p o i n t s  a r e  
d i s c u s s e d  i n  more d e t a i l  be low .
The r e s u l t s  f rom t h e  f i r s t  P a r t  o f  t h i s  s t u d y  have  e s t a b l i s h e d  
t h e  c o u r s e  o f  deve lopm en t  o f  marmoset  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s
d u r i n g  /the f i r s t  22 weeks o f  l i f e  u n d e r  u n d i s t u r b e d  c a p t i v e  c o n d i t i o n s ,
and can be  summarized  as  f o l l o w s :
Between t h e  ages o f  2 and 6 weeks t h e  t im e  i n f a n t s  sp e n d  w i t h
a l l  f a m i l y  members d e c r e a s e s  s h a r p l y ,  t h ough  t h e  d e c l i n e  i s  l e s s
d r a m a t i c  f o r  m o th e r s  and tw i n s  t h a n  f o r  f a t h e r s  and s i b l i n g s .  Time on 
a l l  c a r e g i v e r s  d e c l i n e s  t o  z e r o ,  w h i l e  t im e  i n  c o n ta c t  w i t h  m o th e r s  and 
t w ins  i n c r e a s e s .  The amount o f  t im e  i n f a n t s  spend  p l a y i n g  w i t h  t w i n s  
a l s o  i n c r e a s e s  a t  t h i s  t i m e .  As c o n t a c t  w i t h  m o the r s  and t w i n s  l a t e r  
d e c r e a s e s ,  p l a y  w i t h  s i b l i n g s  i n c r e a s e s .
The d e c r e a s e  i n  t h e  amount o f  t im e  i n f a n t s  sp e n d  on c a r e g i v e r s  
i s  p r i m a r i l y  due t o  changes  i n  t h e  b e h a v i o u r  o f  c a r e g i v e r s  r a t h e r  t h a n  
o f  i n f a n t s .  C a r e g i v e r s  p i c k  up i n f a n t s  p r o g r e s s i v e l y  l e s s  o f t e n  from 
2 t o  6 weeks and i n c r e a s e  t h e i r  r e l a t i v e  f r e q u e n c y  o f  r e j e c t i o n s .
When r e j e c t e d  by a p a r e n t ,  t h e  i n f a n t  t e n d s  t o  sp e n d  i t s  tim e w i t h  i t s
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t w i n .
The i n c r e a s e  i n  t im e  i n  c o n t a c t  w i t h  t h e  m o th e r  o c c u r s  on t h e  
i n i t i a t i o n  o f  t h e  i n f a n t .  As m igh t  be e x p e c t e d  ( s i n c e  t w i n s  a r e  a l s o  
i n f a n t s )  b o t h  i n f a n t  and tw in  c o n t r i b u t e  t o  t h e  i n c r e a s e  i n  p l a y  
be tw een  them, w he re as  t h e  i n c r e a s e  i n  p l a y  w i t h  s i b l i n g s  i s  m a in ly  due 
t o  t h e  i n f a n t .
S i b l i n g s  a r e  r e l a t i v e l y  u n i m p o r t a n t  as  c a r r i e r s  o f  i n f a n t s  b u t  
become p ro m i n e n t  l a t e r  on as  p l a y  p a r t n e r s .  Twins a r e  i m p o r t a n t  a t  a l l  
a g e s ,  f i r s t  f o r  c o n t a c t  and l a t e r  f o r  p l a y ,  and a p p e a r  t o  a c t  a s  c l o s e  
companions i n  s i t u a t i o n s  when t h e  p a r e n t s  a r e  no l o n g e r  r e a d i l y  
a v a i l a b l e  ( i . e .  no l o n g e r  w i l l i n g  t o  c a r r y  i n f a n t s  f o r  l o n g  p e r i o d s ) ,  
and b e f o r e  t h e  i n f a n t s  a r e  o l d  enough t o  t a k e  on p l a y f u l  i n t e r a c t i o n s  
w i t h  t h e  s i b l i n g s .
The age o f  10 weeks seems t o  mark a change  i n  t h e  r e s p o n s i v e n e s s  
o f  c a r e g i v e r s  to w a rd s  i n f a n t s  and h a s  be e n  c a l l e d  a p e r i o d  o f  ’baby  
t r a n s i t i o n ' .
P a r e n t s  and s i b l i n g s  do n o t  g e n e r a l l y  com pe nsa te  f o r  d i f f e r e n c e s  
i n  each  o t h e r s ’ b e h a v i o u r  t o w a rd s  i n f a n t s ,  however  t w i n s  a p p e a r  t o  
compensa te  by s p e n d i n g  more t im e  w i t h  i n f a n t s  wh ich  have  r e j e c t i n g  
p a r e n t s  ( p r o b a b l y  b e c a u s e  t h e  t w i n s  t o o  e x p e r i e n c e  t h e  r e j e c t i o n s  o f  
t h e  p a r e n t s ) .
D a ta  c o n c e r n i n g  t h e  b e h a v i o u r a l  c o n s e q u e n c e s  o f  r e j e c t i o n s  
and r u b - o f f s  by c a r e g i v e r s  s u g g e s t  t h a t  i n f a n t s  do n o t  r a t e  c a r e g i v e r s  
e q u a l l y  and t h a t  c a r e g i v e r s  have  a l i m i t  t o  t h e  amount  o f  t im e  t h e y  
a r e  p r e p a r e d  t o  d e v o te  t o  i n f a n t s  : An i n f a n t  wh ich  h a s  been  ru b b e d  o f f  
does n o t  a t t e m p t  t o  i n t e r a c t  a g a i n  w i t h  t h a t  c a r e g i v e r  b u t  i s  more 
l i k e l y  t o  t r y  a n o t h e r  c a r e g i v e r .  An i n f a n t  which  h a s  been  r e j e c t e d  
however ,  i s  l i k e l y  to  i n t e r a c t  a g a i n  w i t h  t h a t  c a r e g i v e r ,  i n d i c a t i n g  
t h a t  i t  i s  a t t e m p t i n g  t o  g e t  on t o  a p a r t i c u l a r  c a r e g i v e r ,  and  n o t  j u s t
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t o  g e t  on.
These r e s u l t s  show t h a t  t h e  q u a l i t y  o f  t h e  i n f a n t ' s  
r e l a t i o n s h i p s  w i t h  e a ch  k i n d  o f  c a r e g i v e r  changes  w i t h  age and  t h a t  
d i f f e r e n t  k i n d s  o f  c a r e g i v e r s  come t o  have  d i f f e r e n t  r e l a t i o n s h i p s  
w i t h  t h e  i n f a n t .  T h i s  i s  i n  g e n e r a l  ag reem en t  w i t h  o t h e r  work c a r r i e d  
o u t  on c a p t i v e  C a l l i t r i c h i d s  ( e . g .  Box, 1975a ,  1975b ,  1977;  E p p l e ,
1975; Ingram,  1975a,  1977;  K i n g s to n ,  1969;  Sn y d e r ,  1974;  Vogt ,  1978) .
From an e x a m i n a t i o n  o f  t h e  r e s u l t s  summarized  above a s im p l e  
h y p o t h e s i s ,  b a s e d  on two u n d e r l y i n g  b e h a v i o u r a l  p a r a m e t e r s ,  was 
p r o p o s e d  i n  an a t t e m p t  t o  e x p l a i n  t h e  d i s t r i b u t i o n  o f  an i n f a n t ' s  t im e  
and a c t i v i t i e s  amongst  i t s  v a r i o u s  c a r e g i v e r s .  The two p a r a m e t e r s  a re  
t h e  t e n d e n c y  o f  an i n f a n t  a t  a g i v e n  age t o  s e e k  a c e r t a i n  l e v e l  o f  
c a r e ,  and t h e  t e n d e n c i e s  o f  f a m i l y  members t o  o f f e r  a c e r t a i n  l e v e l  o f  
c a r e .  T h i s  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  s u g g e s t s  t h a t  d i f f e r e n c e s  
i n  t h e  amount  o f  c a r e  i n d i v i d u a l s  a r e  p r e p a r e d  t o  g i v e ,  and i n  t h e  
amount i n f a n t s  s e e k ,  and t h e  d i f f e r e n t  ways t h e s e  v a r y i n g  l e v e l s  a r e  
combined i n  f a m i l y  groups  c o u ld  a c c o u n t  f o r  o b s e r v e d  d i f f e r e n c e s  i n  
i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  b e tw een  d i f f e r e n t  g r o u p s  o f  a n i m a l s .
F o r  example ,  i f  an i n f a n t  p e r c e i v e s  t h a t  t h e  amount  o f  c a r e  i t  ha s  
r e c e i v e d  i s  l e s s  t h a n  t h e  amount i t  s e e k s  and i f  t h i s  i s  more t h a n  t h e  
c a r e g i v e r s  w i l l  o f f e r ,  i t  would be  e x p e c t e d  t h a t  t h e  i n f a n t  would  
c o n t i n u e  t o  s e e k  c a r e ,  t h a t  i t  would be  r e j e c t e d ,  and t h a t  c a r e g i v e r s  
would  show no c o m p e t i t i o n  o v e r  which  i n d i v i d u a l  c a r e d  f o r  t h e  i n f a n t  
and no c o m p e n s a t io n .  However,  i f  t h e  amount o f  c a r e  o f f e r e d  by 
c a r e g i v e r s  g r e a t l y  exceeded  t h e  amount s o u g h t  by t h e  i n f a n t , i t  would 
be e x p e c t e d  f o r  c a r e g i v e r s  t o  compete  f o r  a c c e s s  t o  i n f a n t s  and t h a t  
h i g h l y  c a r i n g  i n d i v i d u a l s  would compensa te  f o r  low amounts  o f  c a r e  
o f f e r e d  by l e s s  c a r i n g  members o f  t h e  g roup .  The h y p o t h e s i s  i s  
d i s c u s s e d  more f u l l y  i n  s e c t i o n  4 . 9 ) .
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P r e d i c t i o n s  were  drawn from t h i s  h y p o t h e s i s  which were 
i n v e s t i g a t e d  i n  P a r t  I I  o f  t h e  s t u d y  u s i n g  a n e u r o l e p t i c  d ru g  t o  
modify  amounts  o f  c a r e  o f f e r e d  by c a r e g i v e r s .  S e v e r a l  p r e d i c t i o n s  o f  
t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  were  b o r n e  o u t  by t h e  r e s u l t s  
o f  P a r t  I I  o f  t h e  s t u d y  w h i l e  some were  n o t .  These  r e s u l t s  a r e  
summarized be low.
As p r e d i c t e d ,  i n f a n t s  do spend l e s s  t im e  i n  non -  c a r e - s e e k i n g  
a c t i v i t i e s  when f a t h e r s  a r e  d ru g g e d  a t  4 weeks ,  b u t  t h i s  i s  n o t  t h e  
c a s e  when s i b l i n g s  a r e  d ru g g e d  a t  14 w eeks .  C o n t r a r y  t o  t h e  p r e d i c t i o n s ,  
i n f a n t s  do n o t  expend  a  g r e a t  d e a l  o f  e f f o r t  ( i . e .  t im e  and a c t i v i t y )  
i n  e x t r a  c a r e - s e e k i n g .  R a t h e r  t h e y  seem t o  r e d u c e  t h e  f r e q u e n c y  and 
v a r i e t y  o f  t h e i r  b e h a v i o u r s .  I n f a n t s  a p p ro a c h  ( i . e .  s e ek  c a r e  from) 
f a t h e r s  l e s s  a t  6 and 10 weeks when f a t h e r s  have  be e n  d rugged  a t  4 
weeks ,  b u t  d r u g g in g  s i b l i n g s  a t  14 weeks does n o t  have  t h i s  e f f e c t .  In  
g e n e r a l  i n f a n t s  do n o t  s i g n i f i c a n t l y  r e d u c e  t h e i r  c a r e - s e e k i n g  from 
d rugged  a n i m a l s ,  though  a r e d u c t i o n  h a d  b e e n  p r e d i c t e d .  I n f a n t s  
c o n t i n u e  t o  s e ek  c a r e  ( a t t e m p t  t o  g e t  on,  a p p ro a c h )  f rom c a r e g i v e r s  i n  
o r d e r  o f  p r e f e r e n c e  d e s p i t e  cha nges  i n  t h e  c a r e g i v i n g  b e h a v i o u r  o f  
f a t h e r s  and s i b l i n g s  which  h a v e  b e e n  d r u g g e d .  Th is  had  been  p r e d i c t e d ,  
though  a drop  i n  t h e  p r e f e r e n c e  f o r  t h e  a n i m a l s  which  had  been  d rugged  
had  a l s o  been  e x p e c t e d .  No c o m p e n s a t i o n  was found  by any c a r e g i v e r  f o r  
any c a r e g i v i n g  b e h a v i o u r  m e a s u r e ,  as  p r e d i c t e d ,  and no c o m p e t i t i o n  f o r  
a c c e s s  t o  i n f a n t s  was o b s e r v e d .  The d a t a  were  i n c o n c l u s i v e  on t h e  
q u e s t i o n  o f  w h e t h e r  o r  n o t  a n im a l s  were  g i v i n g  c a r e  a t  t h e i r  ' n o rm a l  
maximum’ l e v e l ,  f u r t h e r  e x p e r i m e n t a t i o n  and f i e l d w o r k  a r e  r e q u i r e d  t o  
answer  t h i s  q u e s t i o n .  F i n a l l y ,  c o n t r a r y  t o  t h e  p r e d i c t i o n ,  i n d e p e n d e n c e  
d i d  n o t  p r o c e e d  any f a s t e r  i n  i n f a n t s  whose c a r e g i v e r s  had be e n  d ru g g ed .
In  c a s e s  where  t h e  model  was n o t  s u f f i c i e n t  t o  e x p l a i n  t h e  
o b s e r v e d  b e h a v i o u r ,  i t  h a s  p r o v i d e d  f u r t h e r  i n s i g h t  i n t o  t h e  c o m p l e x i t y
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o f  i n f a n t  deve lo pm en t  and i n d i c a t e d  how t h e  s t u d y  c o u l d  be improved  
upon.  The main p rob le m  would a p p e a r  t o  be t h a t  though  t h e  l e v e l  o f  
c a r e g i v i n g  i n  t h e  drugged a n im a ls  was r e d u c e d  s i g n i f i c a n t l y  w i t h  r e s p e c t  
t o  s e v e r a l  b e h a v i o u r s ,  t h e  o v e r a l l  d e c r e a s e  c a u se d  by t h e  d ru g  
t r e a t m e n t  was n o t  d r a m a t i c .  Th is  r e s u l t e d  i n  l i t t l e  r e d u c t i o n  i n  c a r e -  
s e e k i n g  from d rugged  c a r e g i v e r s ,  and v e ry  l i t t l e  e x t r a  c a r e - s e e k i n g  
from o t h e r  c a r e g i v e r s .  In  a d d i t i o n ,  t h e r e  were  v e ry  few l o n g  t e r m  
e f f e c t s  on t h e  i n f a n t s ’ l a t e r  c a r e g i v i n g  b e h a v i o u r  t o w a rd s  2 week o l d  
younge r  s i b l i n g s ,  though  t h e  d a t a  d i d  i n d i c a t e  t h a t  g r e a t e r  e f f e c t  
migh t  be p ro d u c e d  u n d e r  more s e v e r e  c o n d i t i o n s  o f  c a r e  r e d u c t i o n  ( s e e  
c h a p t e r  7 ) .
The d r u g g i n g  o f  s i b l i n g s  ha d  l e s s  e f f e c t  on t h e  i n f a n t s '  
b e h a v i o u r  t h a n  d i d  t h e  d r u g g in g  o f  f a t h e r s .  T h i s  may be  b e c a u s e  s o c i a l  
i n t e r a c t i o n s  w i t h  s i b l i n g s  a r e  r e l a t i v e l y  l e s s  i m p o r t a n t  t o  t h e  i n f a n t  
t h a n  c a r e  f rom f a t h e r s ,  b u t  i s  p e r h a p s  more l i k e l y  t o  be  due t o  t h e  
age d i f f e r e n c e  o f  t h e  i n f a n t s  when f a t h e r s  and s i b l i n g s  were  d r u g g e d .
14 week o l d  i n f a n t s  a r e  f a r  more i n d e p e n d e n t  t h a n  4 week o l d  i n f a n t s .
In  a d d i t i o n ,  by t h e  t im e  t h e  s i b l i n g s  were d rugged  t h e  i n f a n t s  h a d  
a l r e a d y  e x p e r i e n c e d  d rugged  f a t h e r s .  I t  i s  p o s s i b l e  t h a t  t h e  i n f a n t s  
h a b i t u a t e  t o  s m a l l  changes  i n  c a r e  r e c e i v e d ,  and h a v i n g  a d a p t e d  t o  
t h e  d r u g g i n g  o f  t h e  f a t h e r s ,  d i d  n o t  r e s p o n d  t o  th e  d r u g g i n g  o f  
s i b l i n g s .  Had many more f a m i l i e s  and i n f a n t s  been  a v a i l a b l e  f o r  
o b s e r v a t i o n ,  a b e t t e r  e x p e r i m e n t a l  s c h e d u l e  would have  be e n  t o  d r u g  
on ly  one c a t e g o r y  o f  c a r e g i v e r  f o r  each  i n d i v i d u a l  i n f a n t ,  t o  d r u g  
t h e  v a r i o u s  d i f f e r e n t  c a r e g i v e r s  a t  t h e  same i n f a n t  age ,  and t o  r e p e a t  
f o r  s e v e r a l  d i f f e r e n t  a g e s .
As d e s c r i b e d  i n  c h a p t e r  6 ,  t h e  r a t i n g  o f  i n d i v i d u a l  c a r e g i v e r s  
by i n f a n t s  a p p e a r s  t o  be more complex t h a n  o r i g i n a l l y  i m p l i e d  i n  
c h a p t e r  4,  s i n c e  i t  v a r i e s  w i t h  which b e h a v i o u r  i s  c o n c e r n e d  and
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p re s u m a b ly  w i t h  t h e  t im e  e l a p s e d  s i n c e  i t  was l a s t  p e r f o r m e d .  S i m i l a r l y ,  
t h e  c o n t r o l  o f  i n f a n t  i n d e p e n d e n c e  c o n s i s t s  o f  more t h a n  s im p ly  a 
r e d u c t i o n  i n  l e v e l s  o f  c a r e  g i v e n  by c a r e g i v e r s  o v e r  t im e .  U n t i l  
r e l a t i v e l y  r e c e n t l y  many s t u d i e s  have n e g l e c t e d  t h e  e f f e c t s  o f  t h e  
i n f a n t  on t h e  c a r e g i v e r ' s  b e h a v i o u r  ( s e e  d i s c u s s i o n  i n  R u t t e r ,  1979, a l s o  
H inde ,  1 9 7 9 ) ,  b u t  t h e  deve lo pm en t  o f  i n f a n t  in d ep e n d e n c e  d o e s ,  i n  t h i s  
s t u d y ,  s e e n  t o  be  i n f l u e n c e d  by b o t h  c a r e g i v e r s '  and i n f a n t s '  b e h a v i o u r .
I f  ' c a r e '  i s  d e f i n e d  i n  t e r m s  o f  i n v e s t m e n t  ( s e e  s e c t i o n  6 . 1 ) ) ,  
t h e n  t h e  p a r t i c u l a r  l e v e l  o f  c a r e  g i v e n  by a  c a r e g i v e r  s h o u l d  depend 
on t h e  b a l a n c e  b e tw e en  t h e  c o s t s  and b e n e f i t s  o f  c a r i n g  t o  t h e  
c a r e g i v e r .  The p e r f o r m a n c e  o f  c a r e g i v i n g  b e h a v i o u r s  w i t h  a r e l a t i v e l y  
h i g h e r  c o s t ,  t h a t  i s  t h o s e  which  t a k e  more e f f o r t  by t h e  c a r e g i v e r  e . g .  
c a r r y i n g  i n f a n t s ,  c o u l d  be  e x p e c t e d  t o  b e  more c l o s e l y  m a i n t a i n e d  a t  
t h e  o p t i m a l  ( i . e .  ' n o r m a l  maximum', s e e  s e c t i o n  4 . 9 ) )  l e v e l  t h a n  t h o s e  
b e h a v i o u r s  wh ich  t a k e  l i t t l e  o r  no a p p a r e n t  e f f o r t  on t h e  p a r t  o f  t h e  
c a r e g i v e r ,  e . g .  s i t t i n g  i n  c o n t a c t  w i t h  an i n f a n t .  C a r r y i n g  c o u l d  
t h e r e f o r e  be  e x p e c t e d  t o  conform t o  t h e  c a r e g i v i n g / c a r e - s e e k i n g  • 
h y p o t h e s i s  more c l o s e l y  t h a n ,  f o r  exam ple ,  c o n t a c t .  I t  i s  however  
d i f f i c u l t  t o  e v a l u a t e  t h i s  p o s s i b i l i t y  w i t h  t h e  p r e s e n t  d a t a  s i n c e  
t h e r e  i s  l i t t l e  o v e r l a p  i n  i n f a n t  deve lopm en t  be tw een  t im e  on and t im e  
i n  c o n t a c t  w i t h  s p e c i f i c  c a r e g i v e r s .  F o r  exam ple ,  as  t im e  on m o th e r s  
d e c r e a s e s  s o  t im e  i n  c o n t a c t  w i t h  m o th e r s  i n c r e a s e s  ( f i g u r e s  4 . 2  and 4 . 6 ) .  
I t  would  be  u s e f u l  i n  f u r t h e r  s t u d i e s  d e s i g n e d  t o  t e s t  t h e  c a r e g i v i n g /  
c a r e - s e e k i n g  h y p o t h e s i s  t o  c o n c e n t r a t e  on a s p e c t s  o f  c a r e  which  t a k e  
most  e f f o r t  such  as  c a r r y i n g  and t o  w a tch  i n f a n t s  a t  more f r e q u e n t  
i n t e r v a l s  e a r l y  i n  l i f e  when t h e s e  b e h a v i o u r s  a r e  most  p r o m i n e n t .
I t  i s  a l s o  i m p o r t a n t  t o  d e t e r m i n e  more s p e c i f i c a l l y  wha t  t h e  
' c o s t '  o f  c a r e g i v i n g  a c t u a l l y  i s .  A l th o u g h  a l l  c a r e g i v i n g  b e h a v i o u r s  
must  t a k e  some t im e  and e n e rg y  t o  p e r f o r m ,  i s  t h e r e  i n  f a c t  much c o s t
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( o v e r  and above t h e  normal  m a i n t e n a n c e  l e v e l  o f  e n e r g y  e x p e n d i t u r e )  
a t t a c h e d  t o  b e h a v i o u r s  such  as  c o n t a c t ,  h u d d l i n g  and grooming?  Even 
c a r r y i n g  newborn i n f a n t s  does n o t  p r e v e n t  i n d i v i d u a l s  f r o n  c a r r y i n g  o u t  
any o f  t h e i r  o t h e r  d a i l y  a c t i v i t i e s .  T h i s  i s  i n  c o n t r a s t  t o  o t h e r  
p r i m a t e s  i n  which  t h e  n e o n a t e s  n e e d  a s s i s t a n c e  from t h e i r  c a r e g i v e r s  
i n  o r d e r  t o  c l i n g  on t o  them ( e . g .  ch im panzees  Pan t r o g l o d y t e s , Van 
L a w i c k - G o o d a l l , 1967;  g o r i l l a s  G o r i l l a  g o r i l l a , S c h a l l e r ,  1 9 6 3 ) ,  o r  
ca n n o t  e f f e c t i v e l y  c l i n g  a t  a l l  and mus t  be  w h o l ly  s u p p o r t e d  ( e . g .  
humans. Mason, 1 9 6 8 ) ,  o r  must  be  l e f t  i n  n e s t s  and p e r i o d i c a l l y  v i s i t e d  
( v a r i o u s  l em urs  e . g .  M i c r o c e b u s , C h e i r o g a l e u s , P h a n e r  and V a r e c i a , 
K l o p f e r  & B o s k o f f , 1 9 79 ) .  P e r h a p s  t h e  r e l a t i v e l y  low c o s t  o f  many 
c a r e g i v i n g  a c t i v i t i e s  h a s  be e n  an i m p o r t a n t  f a c t o r  i n  p r o m o t i n g  t h e  
deve lopment  o f  m u l t i p l e  c a r e g i v i n g  i n  m arm ose t s .
A l l  c a r e g i v i n g  a c t i v i t i e s  im p ly  some s o r t  o f  s u r v i v a l  b e n e f i t  
t o  t h e  i n f a n t  b u t  b e n e f i t s  t o  t h e  c a r e g i v e r s  a r e  u s u a l l y  assumed r a t h e r  
t h a n  d e f i n e d .  The most  obv io u s  a d v a n ta g e  t o  c a r e g i v e r s  i s  t h e  g e n e t i c  
one o f  p ro m o t in g  t h e  s u r v i v a l  o f  t h e i r  g e n e s .  Th is  a p p l i e s  t o  p a r e n t s  
and t o  o t h e r  c l o s e  r e l a t i v e s  o f  t h e  i n f a n t  ( i . e .  s i b l i n g s ) .  O t h e r  
b e n e f i t s  i n c l u d e  p r a c t i c e  i n  c a r i n g  f o r  i n f a n t s  ( E p p le ,  1975; L a n c a s t e r ,  
1972) , t h e  deve lopm en t  o f  t o l e r a n c e  to w a rd s  i n f a n t s  (Holman & Goy, 1981) 
and t h e  o p p o r t u n i t y  t o  r em a in  f o r  l o n g e r  i n  t h e  n a t a l  g r oup .  Group 
l i v i n g  i s  p r e s u m a b ly  s a f e r  t h a n  s o l i t a r y  l i v i n g  f o r  young m arm ose ts  
and i t  may be  d i f f i c u l t  f o r  i n d i v i d u a l s  t o  s e t  up new t e r r i t o r i e s  o f  
t h e i r  own u n t i l  t h e y  have  had  s e v e r a l  y e a r s  e x p e r i e n c e  as  a d u l t s  
(Neyman, 1980) .  P e r h a p s  by a s s i s t i n g  p a r e n t s  i n  r a i s i n g  i n f a n t s ,  o l d e r  
o f f s p r i n g  a r e  a l l o w e d  t o  s t a y  i n  t h e  group  f u r t h e r  beyond  m a t u r i t y  
than  would be t h e  c a s e  i f  t h e y  d i d  n o t  g iv e  c a r e  t o  i n f a n t s .
S c o l l a y  and DeBold (1980) and Q u i a t t  (1979)  have  s u g g e s t e d  
t h a t  f o r  l a n g u r s  ( P r e s b y t i s  e n t e l l u s )  a l l o m o t h e r i n g  ( i . e .  c a r e g i v i n g
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by a d u l t  f e m a le s  o t h e r  t h a n  t h e  mother )  i s  m ere ly  an e x t e n s i o n  o f  a 
g e n e r a l  a d a p t a t i o n  t o  p r o v i d e  a d e q u a te  c a r e  f o r  o n e ’s own i n f a n t ,  i . e .  
a g e n e r a l  p a t t e r n  o f  i n t e r e s t  i n  i n f a n t s ,  and may be  f o r t u i t o u s  r a t h e r  
t h a n  s e l e c t e d  f o r  i n  i t s  own r i g h t .  I n  o t h e r  words ,  a l l o m o t h e r i n g  may 
n o t  ha ve  any a d a p t i v e  b e n e f i t  i t s e l f  ( t o  t h e  c a r e g i v e r s )  b u t  r a t h e r  
may h a v e  b e e n  s e l e c t e d  f o r  as  p a r t  o f  a " t o t a l  b e h a v i o u r a l  complex" 
( S c o l l a y  & DeBold,  1980) .  Th is  i s  l e s s  o f  a p o s s i b i l i t y  i n  t h e  c a s e  o f  
marmose ts  s i n c e  i n  C a l l i t r i c h i d  g r o u p s ,  t h e  c a r e g i v e r s  a r e  l i k e l y  t o  
be more c l o s e l y  r e l a t e d  t o  t h e  i n f a n t  and t o  each  o t h e r  t h a n  i n  l a n g u r  
g r o u p s ,  and though  t h e r e  i s  v a r i a b i l i t y  be tw een  i n d i v i d u a l s  i n  t h e  
amount o f  c a r e  g i v e n  (Box, 1977) i n  g e n e r a l  a l l  g roup  members a r e  s e en  
t o  g i v e  c a r e  w h e r e a s  t h i s  i s  n o t  n e c e s s a r i l y  t h e  c a s e  w i t h  l a n g u r s  
(Dolh inow, 1980 ) .
I t  seems l i k e l y  t h a t  c a r e  g i v e n  t o  i n f a n t s  by s i b l i n g s  d i f f e r s  
i n  f u n c t i o n  from c a r e  g i v e n  by p a r e n t s .  In  t h e  c a se  o f  p a r e n t s ,  t h e  
r e t u r n s  t o  t h e  c a r e g i v e r  f o r  t h e  e f f o r t  expended  i n  c a r i n g  a r e  p r o b a b l y  
a lm o s t  e n t i r e l y  i n  t h e  form o f  r e p r o d u c t i v e  s u c c e s s ,  i . e .  t h e  s u c c e s s f u l  
r e a r i n g  o f  o f f s p r i n g .  In  t h e  ca se  o f  t h e  f a t h e r  t h i s  i n c l u d e s  t h e  
o p p o r t u n i t y  t o  r em a in  i n  p r o x i m i t y  t o  t h e  m o the r  w h i l e  she  comes i n t o  
p o s t - p a r t u m  o e s t r u s .  T h i s  p r o x i m i t y  r e s u l t s  f rom t h e  f a t h e r ' s  e x t e n s i v e  
c a r e  o f  t h e  i n f a n t s  i n  t h e i r  e a r l y  weeks o f  l i f e .
In  c o n t r a s t ,  s i b l i n g s  may g a in  i n  s e v e r a l  ways d e s c r i b e d  above .  
The somewhat  a n th r o p o m o r p h i c  terra  ' c a r e '  is p r o b a b l y  a l e s s  a c c u r a t e  
d e s c r i p t i o n  o f  i n t e r a c t i o n s  be tween  s i b l i n g s  and i n f a n t s  t h a n  i s  a 
p h r a s e  such  as ' i n v e s t m e n t  o f  t i m e '  s i n c e  s i b l i n g s  p r o b a b l y  b e n e f i t  as  
much from t h e  a c t i v i t y  as  do i n f a n t s .
The i n f a n t s  t h e m s e lv e s  p r o b a b l y  o b t a i n  d i f f e r e n t  s o r t s  o f  
b e n e f i t  f rom c a r e  f rom s i b l i n g s  as  opposed t o  p a r e n t s ,  even  when t h e  
i n d i v i d u a l  c a r e g i v i n g  b e h a v i o u r s  i n v o l v e d  a r e  t h e  same.  T h i s  c o u l d
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r e s u l t  f rom d i f f e r e n c e s  i n  t h e  q u a l i t y ,  q u a n t i t y  o r  p a t t e r n i n g  o f  t h e  
c a r e g i v i n g  b e h a v i o u r s .  An example o f  t h i s  has  been  o b s e r v e d  i n  human 
c h i l d r e n  which  i n t e r a c t  more,  and use  more ' p o s i t i v e '  b e h a v i o u r s ,  w i t h  
p a r e n t s  t h a n  s i b l i n g s  and a r e  s u g g e s t e d  t o  g a i n  d i f f e r e n t  a s p e c t s  o f  
s o c i a l i z a t i o n  from e a c h  k i n d  o f  c a r e g i v e r .  ' P o s i t i v e '  b e h a v i o u r s  were 
d e f i n e d  t o  i n c l u d e  c om pl ia nc e  t o  commands, l a u g h t e r ,  t a l k  and t o u c h i n g ,  
as  opposed  t o  ' n e g a t i v e '  b e h a v i o u r s  su c h  as  t h r e a t s ,  c r y i n g ,  non-  
c o m p l ia n c e  t o  commands and t a n t r u m s .  I n  t h e i r  r e l a t i o n s  w i t h  p a r e n t s ,  
t h e  c h i l d r e n  were  s u g g e s t e d  t o  l e a r n  a p p r o p r i a t e  ways t o  e l i c i t  
p o s i t i v e  r e s p o n s e s  f rom o t h e r s ,  e s p e c i a l l y  f rom i n d i v i d u a l s  more 
p o w e r f u l  t h a n  t h e m s e l v e s .  With s i b l i n g s ,  t h e y  w e re  s a i d  t o  l e a r n  how, 
when, and w i t h  whom t o  use  a v e r s i v e  c o n t r o l  t e c h n i q u e s  and how t o  
r e s p o n d  t o  c o e r c i o n  from o t h e r s  ( B a s k e t t  & J o h n s o n ,  1982 ) .
As s u g g e s t e d  p r e v i o u s l y ,  t h e  d i f f e r e n c e s  i n  c a r e  f rom p a r e n t s  
and s i b l i n g s  c o u l d  b e  f u r t h e r  i n v e s t i g a t e d  by m a n i p u l a t i n g  c a r e  f rom 
t h e s e  d i f f e r e n t  t y p e s  o f  c a r e g i v e r  when i n f a n t s  a r e  o f  e q u i v a l e n t  a g e s ,  
r a t h e r  t h a n  as  h e r e ,  when i n f a n t s  were  o f  d i f f e r e n t  a g e s .
F u r t h e r  r e s e a r c h  i n t o  t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  
s h o u l d  t h e r e f o r e  c o n c e n t r a t e  on a s p e c t s  o f  c a r e  wh ich  can be  e a s i l y  
d e f i n e d  and m ea s u red ,  and whose c o s t s  t o  t h e  c a r e g i v e r s  and b e n e f i t s  
t o  t h e  c a r e g i v e r s  and i n f a n t  can a l s o  b e  d e t e r m i n e d .
The use  o f  d i f f e r e n t  group s i z e s  would  a l l o w  t h e  t o t a l  amount 
o f  c a r e  a v a i l a b l e  t o  t h e  i n f a n t  t o  be  v a r i e d ,  a s sum ing  d i f f e r e n c e s  i n  
t h e  age and e x p e r i e n c e  o f  i n d i v i d u a l  c a r e g i v e r s ,  t h e  age s t r u c t u r e  o f  
t h e  group and t h e  p h y s i c a l  c o n d i t i o n  o f  t h e  i n d i v i d u a l s  c o u l d  be 
c o n t r o l l e d  f o r .  However,  c o m p l i c a t i o n s  c o u l d  a r i s e  when making 
c o m pa r i sons  be tw een  i n f a n t - c a r e g i v e r  r e l a t i o n s h i p s  i n  g roups  o f  
d i f f e r e n t  s i z e s  s i n c e  t h e  s o c i a l  nexus  o f  a l l  i n d i v i d u a l s  would change  
w i t h  changes  i n  group s i z e  and t h i s  c o u l d  be  r e f l e c t e d  i n  t h e  i n f a n t -
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c a r e g i v e r  r e l a t i o n s h i p s  p r e s e n t .  F o r  example ,  Ingram (1975a)  found  
t h a t  m o the r s  i n  s m a l l  f a m i l y  g roups  ( c o n t a i n i n g  one o r  two s e t s  o f  
o f f s p r i n g )  f e d  and c a r r i e d  t h e i r  i n f a n t s  f o r  s m a l l e r  amounts  o f  t im e  
t h a n  d i d  m o the r s  i n  l a r g e r  f a m i l y  g ro u p s  ( t h r e e  o r  f o u r  s e t s  o f  
o f f s p r i n g ) .
An a l t e r n a t i v e  l i n e  o f  e n q u i r y  wou ld be t o  v a r y  t h e  c o s t s  o f  
g i v i n g  c a r e .  F o r  example ,  i f  a n im a l s  have  t o  f o r a g e  f o r  l o n g  p e r i o d s  
i n  o r d e r  t o  o b t a i n  s u f f i c i e n t  f o o d ,  t h e  t im e  s p e n t  c a r i n g  f o r  i n f a n t s  
becomes more c o s t l y  t o  t h e  e x t e n t  t h a t  i t  i n t e r f e r e s  w i t h  f o r a g i n g .
T h i s  c o u ld  be  i n v e s t i g a t e d  e x p e r i m e n t a l l y  u n d e r  c a p t i v e  c o n d i t i o n s  b y ,  
f o r  exam ple ,  o n ly  s u p p l y i n g  food  when i n d i v i d u a l s  a r e  n o t  c a r r y i n g  
i n f a n t s ,  o r  making food  g a t h e r i n g  a  t im e - c o n s u m i n g  m a n i p u l a t i v e  t a s k  
( e . g .  Ba ldwin  & B a l d w i n , 1976) .
Us ing  t h e s e  methods t h e  h y p o t h e s i s  c o u ld  be  expanded  t o  t a k e  
a c c o u n t  o f  changes  i n  t h e  c a r e g i v in g /c a r e - s e e k in g  b a l a n c e  brought  
a b o u t  by f a c t o r s  i n d e p e n d e n t  o f  t h e  i n f a n t s  which  a r e  s e e k i n g  t h e  c a r e .
I h i s  h a s  been  t h e  f i r s t  s t u d y  which  h a s  used  d r u g - m o d i f i c a t i o n  
o f  b e h a v i o u r  t o  t e s t  a s o c i a l  d e v e lo p m e n t a l  h y p o t h e s i s  and i t  i s  
p o s s i b l e  t h a t  i f  l e v e l s  o f  c a r e  ha d  b e e n  f u r t h e r  r e d u c e d  t h e  p r e d i c t i o n s  
i n d i c a t e d  i n  c h a p t e r  4 would have  be e n  more f u l l y  b o r n e  o u t .  P a r t  I I  
i n f a n t s ’ b e h a v i o u r  was a l r e a d y  a p p a r e n t l y  ba c k  t o  no rm a l  by 18 weeks 
( s e c t i o n  6 . 4 ) ) ,  and t h e  l a c k  o f  d i f f e r e n c e  i n  f r e q u e n c i e s  o f  t a n t r u m s  
be tw een  P a r t  I and P a r t  I I  i n f a n t s  may i n d i c a t e  t h a t  c a r e  was n o t  
s u f f i c i e n t l y  r e d u c e d  t o  c ause  t h e  i n f a n t  n o t i c e a b l e  d i s c o m f o r t ,  o r  
t h a t  t h e  r e d u c t i o n  was such t h a t  t h e  i n f a n t  c o u ld  cope by r e d u c i n g  i t s  
r e q u i r e m e n t s  f o r  c a r e .  P l a s t i c i t y  i n  r e q u i r e m e n t s  and s h o r t  t e r m  c hanges  
i n  c a r e g i v i n g  d e pe nden t  upon i m m e d i a t e l y  p r e c e d i n g  e v e n t s  and t h e  
s o c i a l  c o n t e x t  may w e l l  p rove  t o  be  i m p o r t a n t  f a c t o r s  which  n e e d  t o  be  
t a k e n  i n t o  a c co u n t  i n  t h e  h y p o t h e s i s  i n  a d d i t i o n  t o  c a r e - o f f e r i n g  and
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c a r e - s e e k i n g  a t  l e v e l s  t y p i c a l  f o r  i n f a n t s  o f  s p e c i f i c  a g e s .  Improvements  
in  t h e  e n v i r o n m e n t  and changes  i n  t h e  p h y s i c a l  c o n d i t i o n  o f  c a r e g i v e r s  
and o f  i n f a n t s  w i l l  a l s o  a f f e c t  t h e  amount o f  c a r e  which  i s  r e q u i r e d  
and c a r e g i v e r s  may r e s p o n d  by a l t e r i n g  t h e  l e v e l s  t h e y  g i v e .  C a r l i s l e  
(1982)  h a s  p o i n t e d  o u t  t h a t  p a r e n t a l  c a r e  p a t t e r n s  v a r y  w i t h i n  s p e c i e s  
and may o f t e n  be  a d j u s t e d  by i n d i v i d u a l s  a c c o r d i n g  t o  p r e v a i l i n g  o r  
p r o j e c t e d  c o n d i t i o n s .  F u r t h e r  c o m p l e x i t i e s  may have  been  added i n  t h i s  
s t u d y  by t h e  f a c t  t h a t  t h e  e f f e c t s  o f  t h e  d r u g - i n d u c e d  changes  i n  
b e h a v i o u r  on t h e  i n f a n t  may b e  i n d i r e c t  as  w e l l  as d i r e c t ,  t h a t  i s ,  
m e d i a t e d  t h r o u g h  t h e i r  e f f e c t s  on o t h e r  i n d i v i d u a l s  i n  t h e  g r o u p .  T h i s  
i s  v i r t u a l l y  i m p o s s i b l e  t o  c o n t r o l  f o r  i n  s t u d y i n g  a s p e c i e s  l i v i n g  i n  
s m a l l  s o c i a l  g r oups  w i t h  m u l t i p l e  c a r e g i v e r s  and t h e r e f o r e  c l o s e  
r e l a t i o n s h i p s  b e tw e e n  a l l  group  members .
In  c o n c l u s i o n ,  t h e  s u g g e s t i o n  o f  a b a l a n c e  be tw e en  c a r e  o f f e r e d  
and c a r e  s o u g h t  i s  in  g e n e r a l  a u s e f u l  p o i n t  f rom which  t o  b e g i n  a s t u d y  
o f  c a r e g i v i n g  r e l a t i o n s h i p s  b u t  i t  i s  t o o  s i m p l i s t i c  t o  a c c o u n t  f o r  
a l l  d i f f e r e n c e s  be tw e en  g r o u p s .  F o r  a more c om ple te  u n d e r s t a n d i n g  o f  
i n f a n t  s o c i a l  deve lopm en t  o t h e r  f a c t o r s  ( a s  m e n t io n e d  above)  i n d e p e n d e n t  
o f  i n f a n t  age and t h o s e  which may promote  s h o r t  t e r m  changes  i n  l e v e l s  
o f  c a r e  g i v e n  o r  r e q u i r e d  must  a l s o  be  t a k e n  i n t o  a c c o u n t .  I n  g e n e r a l  
t erras  however ,  t h e  c a r e g i v i n g / c a r e - s e e k i n g  h y p o t h e s i s  can be  u s e d  t o  
d e s c r i b e  and e x p l a i n  t h e  c o u r s e  o f  i n f a n t  s o c i a l  deve lopm en t  i n  s p e c i e s  
w i t h  m u l t i p l e  c a r e g i v e r s .
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APPENDIX 1
B e h a v io u r  check  s h e e t  f o r  
p r e l i m i n a r y  d ru g s  t e s t s .
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PRELIMINARY DRUGS TEST
Date
Length  o f  wa tch  
Time
S u b j e c t
Cagemate
Weight  o f  s u b j e c t
PRE-DRUG Q DURING DRUG Q POST-DRUG Q
Drug :
Dose :
Method o f  a d m i n i s t r a t i o n
S o c i a l  I n t e r a c t i o n  Marker  F r e q u e n c i e s  
DM = Drugged monkey TW = Cagemate ( tw in )
TOTAL
DM a p p . TW
DM 1 r s .  TW
TW a p p . DM
TW I v s .  DM
DM grooms TW
TW grooms DM
DM i n i t i a t e s  p l a y b o u t
-  s u c c e s s f u l l y
-  u n s u c c e s s f u l l y
TVI i n i t i a t e s  p l a y b o u t
-  s u c c e s s f u l l y
-  u n s u c c e s s f u l l y
DM i g n o r e s  TW
DM/ny c o n t a c t
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